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WOBK    AND    PROGRESS    OF    THE    SOCIETY.      BY    THE 
OF    RIPON,    K.G.    (PRESIDENT). 

J[ni8  of  Ripon,  who  was  received  with  applause  on 

^^        dss  the  meeting,  said  it  became  his  duty  to  make  some 

^)  them  on  taking  the  chair  on  that  occasion  after  an 

'^^t  '  years  from  the  duties  of  his  office  as  President  of 

C^a  V  ^    ,    ^^^     He  could  assure  them  that  it  afforded  him  great 
.  i  ,  *k^|   ^t  once  more  the  members  of  the  Yorkshire  Geolog^- 

•.*\         '*'^ii   echnic  Society  after  having  been  so  long  separated 

.nd   from   his   other   friends  in  the   county,    by    the 
vhich  he  had  been  discharging  in  a  distant  part  of  her 
Majesty  linions.     lie  always  felt,  when  called  upon  to  address 

the  members  of  the  society,  how  very  little  worthy  he  was  to  offer 
any  observations  to  gentlemen  who  were  so  much  better  acquainted 
with  the  scientific  subjects  to  which  the  society  devoted  its  atten- 
tion than  he  was  himself,  but  as  it  had  been  now  for  many  years 
their  good  pleasure,  and  also  their  great  kindness,  to  keep  him  in 
office  as  their  president,  he  was  glad  to  have  from  time  to  time  an 
occasion  of  assuring  them  how  very  much  he  valued  that  position, 
and  how  grateful  to  them  he  was  for  continuing  to  him  their  confi- 
dence by  electing  him  to  fill  it.  If  upon  other  occasions  he  had  felt 
the  difficulty  of  addressing  men  who  were  his  superiors  in  scientific 
know^ledge  he  felt  it  very  much  more  in  some  respects  upon  that 
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occasion,  because  he  was  altogether  five  years  behindhand  witt 
most  of  those  who  were  present  in  his  knowledge  of  what  had  been 
going  on  in  the  scientific  world,  for  he  had  had  other  things  to  do 
during  the  last  few  years  than  to  devote  himself  to  keeping  up  even 
a  superficial  knowledge  of  the  progress  of  science  during  that  time. 
Any  man  who  fell  behind  that  progress  for  such  a  period  as  five 
years  in  these  days  when  science  is  advancing  with  such  rapid 
strides  must  be  altogether  behind  his  time  with  regard  to  it ;  for 
though  he  had  visited  a  country  in  many  respects  interesting  from 
a  geological  and  scientific  point  of  view,  and  though  he  dwelt  for  i 
large  portion  of  the  year  not  very  far  from  those  Sewalik  hilta 
which  were  so  interesting  to  geologists,  he  was  not  able  to  study 
any  of  the  geology  of  India,  and  he  therefore  could  not  give  them 
any  information  upon  those  interesting  matters  which  might  have 
come  under  his  notice  if  he  had  had  time  to  devote  himself  to  them. 
But  he  could,  however,  say  that  the  Government  of  India  were  well 
alive  to  the  importance  of  scientific  investigation,  and  recognised  it 
as  part  of  their  duty  to  encourage  it  as  far  as  they  could  conost- 
ently  with  their  financial  means.     But  coming  back  after  a  lapse  of 
five  years,  he  had  naturally  been  anxious  to  ascertain  what  had  been 
the  course  of  the  society  during  that  time,  and  what  progress  it  had 
made  in  the  work  to  which  its  members  are  devoted,  and  he  conse- 
quently made  an  appeal  to  Mr.  Davis,  their  excellent  secretary, 
whose  services  to  the  society  he  was  sure  they  all  must  cordially 
recognise,  to  give  him  such  information  as  would  enable  him  to  form 
some  judgment  as  to  the  way  the  society,  during  the  last  five  years, 
had  been  maiutaing  the  position  which  it  occupied  the  last  time  he 
had  the  pleasure  of  filling  that  chair,  namely,  in  the  commencment 
of  the  year  1880.     And  he  was  very  glad  indeed  to  find  that  during 
that  period,  so  far  as  he  could  judge,  the  work  of  the  society  had 
been  successfully  carried  on,  and  that  it  was  now  in  a  satisfactory 
position.      Looking  back   to   the  list  of  papers   which  had   been 
brought  before  the  society  during  that  time,  he  thought   they 
would  all  agree  with  him  if  he  said  they  had  been  of  a  description 
fully  to  maintam  the  reputation  of  the  society.     He  found  ample 
proof  of  that  in  the  value  which  appeared  to  have  been  attached  to 
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some  of  these  papers  by  very  competent  judges  not  connected  with 
the  society.     Take,  for  instance,  the  papers  which  Mr.  Lamplugh 
had  read  at  various  times  in  connection  with  the  geology  of  the 
district  about  Bridlington  and  Flamborough.     In  these  papers  that 
careful  geological  investigator  had  traced  out  and  correlated  the 
glacial  deposits  of  that  district,  and  he  had  done  so  so  successfully 
that,  as  he  understood,  the  maps,  plans,  and  sections  of  'his  papers 
had  been  adopted  in  the  report  of  the  General  Geological  Survey 
prepared  by  Mr.  Clement  Reid,  and  these  papers  had  been  made  the 
basis  of  the  report  upon  the  geology  of  that  district.     That  was  a 
circumstance  which  he   thought    showed    that    impartial    judges 
attached  great  value  to  the  papers  that  are  now  read  before  the 
society.     Again,  a  very  interesting  series  of  papers,  of  a  highly 
technical  character,  however,  he  imagined,  had  been  submitted  to 
the  society  by  Mr.  Vine,  on  the  fossil  Polyzoa  of  the  Carboniferous 
Limestones.     A  paper  upon  that  subject  was  promised  for  that  day, 
and  he  believed  notice  would  be  taken  of  it,  although  Mr.  Vine  was 
not  present.     He  was  a  person  of  so  great  authority  in  connection 
with  those  curious  fossil  creatures  that  he  had  been  invited  by  the 
British  Association  to  prepare  a  paper  on  the  subject.     He  had  also 
read  various  papers  before  the  Geological  Society  of  Loudon,  and 
that  showed  that  the  members  of  the  Yorkshire  Geological  Society, 
and  those  who  were  willing  to  take  part  in  their  proceedings,  are 
men  whose  labours  are  appreciated,  not  only  in  that  limited  society, 
not  only  among  the  scientific  men  of  the  great  county  of  Yorkshire,' 
but  in  the  country  at  large.     Then  again,  there  had  been  interest- 
ing papers,  he  believed,  read  iu  connection  with  the  microscopic 
structure  of  some  of  the  fossil  plants  found  in  the  coal  measures  of 
the  neighbourhood  of  Halifax,  and  he  had  been  himself  particularly 
interested  in   finding  that  explorations   had   been   carried    on   at 
Dowkerbottom   Cave,   in   the   neighbourhood  of   Kilnsey,  by  Mr. 
Poulton,   who   was  assisted   by  a   number   of  students  from  the 
University  of  Oxford.     Having  conducted  these  explorations,  he  had 
been  good  enough  to  communicate  the  results  to  that  society — 
results  which  he  believed  were  full  of  interest.     But  the  point  in 
regard  to  these  explorations  which  jiarticularly  attracted  him  was 
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that  he  had  indulged  in  that  retrospect  simply  because  he  happened 
to  he  absent  from  his  duties  as  President  of  the  Society  for  a  certain 
period.     He  thought  it  very  advantageous  that  a  society  of  that 
kind  should  from  time  to  time  take  stock  of  its  work,  that  it  should 
consider  what  it  was  that  it  had  been  doing  in  order  that  it  might 
Hce  in  what  direction  it  should  advance  in  the  future,  and  might  be 
able  to  judge  whether  it  was  really  performing  the  duties  which 
not  merely  its  members  but  the  public  expect,  and  have  a  right  to 
expect,  from  a  society  of  that  kind.     After  referring  to  the  satisfac- 
tory financial  position  of  the  society  he  asked  them  to  consider  what 
were  the  claims  which  that  society  had  upon  its  members,  and  upon 
the  support  and  approval  of  the  general  public  outside  its  own  circle. 
The  society  was  founded  in  1837,  and  had  therefore  been  in  exist- 
ence nearly  50  years.     Its  original  purpose  was  not  precisely  tliat 
which  it  now  pursued,  though  it  was  strictly  connected  with  it ;  for 
he  found  that  its  original j)urpo8e  when  founded  was  described  to  be 
*'  to  assist  coal  proprietors  and  workers  in  collecting  and  recording 
^'^eological  and  mechanical  information  with  the  accuracy  and  minute- 
ness necessary  for  the  successful  prosecution    of    mining."      The 
objects  then  contemplated  had,  as  they  all  knew,    been    largely 
superseded,  since  that  time  by  the  work  of  the  Geological  Survey, 
and  that  being  the  case,  the  society  had  assumed  less  of  an  indus- 
trial character  specially  connected  with  mining,  and  taken  up  more 
of  a  general  scientific  position.     But  he  did  not  think  that  change 
was  in  any  way  to  be  regretted,  because  he  was  quite  sure  that 
there  was  ample  work  for  the  society  in  its  present  form.     It  now 
brought  together  from  time  to  time  geologists  and  others  for  the 
purpose  of  reading  and  discussing  original  papers,  and  it  tended  in 
tliat  way,  and  by  the  investigation  which  it  encouraged  among  its 
members,  to  the  advancement  of  geological  knowledge,  and  especially, 
of  course,  of  a  knowledge  of  the  geology  of  their  own  county,  and 
it  encouraged  the  publication  of  papers,  and  it  appeared  to  him  that 
in    doing    that    it    was    doing    a    very    important    work   in    the 
promotion  of  science  in  Yorkshire,   and  indeed  not  in  Yorkshire 
only,  but  throughout  the  country,  while  it  promoted  habits  of  careful 
ol)servation,  which  lay  at  the  root  of  scientific  progress.     They 
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rogate,  another  gentleman  of  the  name  of  Mr.  Easterfield,  also  a 
student  of  the  Yorkshire  College,  had  also  read  a  paper  at  one  of 
the  meetings  of  that  society.  He  wished  to  take  that  opportunity 
of  urging  strongly  upon  other  students  of  that  college  and  similar 
institutions  to  follow  the  example  of  those  gentlemen,  and  thus  do 
something  to  establish  what  he  would  like  to  see,  a  recognised  con- 
nection between  the  Yorkshire  College,  and  other  institutions  of  that 
kind,  and  that  society.  He  assured  those  present  that  all  connected 
with  the  Yorkshire  College  at  Leeds  were  specially  anxious  to  make 
it  what  its  name  implies,  a  college  for  Yorkshire,  and  one  of  the 
modes  of  doing  that  was  to  bring  it  into  as  close  union  as  they 
could  with  other  institutions  in  the  county  having  educational 
objects  in  view,  and  it  was  upon  that  account  that  he  had  learned 
with  so  much  satisfaction  that  those  two  gentlemen  whose  names 
he  had  mentioned  had  set  what  seemed  to  him  a  very  good  example 
to  their  fellow  students,  and  had  done  much  to  promote  a  connec- 
tion between  that  and  similar  societies,  and  the  Yorkshire  College, 
from  which  he  believed  all  parties  were  likely  to  derive  considerable 
benefits  He  would  not  detain  them  longer,  but  in  conclusion  he 
assured  them  that  meetings  of  that  kind  could  not  fail  to  be  produc- 
tive of  much  good  if  it  was  the  constant  endeavour  of  each  member 
to  submit  to  the  society  the  records  of  personal  and  original  obser- 
vation, investigation,  and  study,  constantly  bearing  in  mind  that 
every  new  fact,  however  apparently  insignificant,  provided  it  was  a 
real  and  tested  fact,  had  a  substantial  scientific  value,  and  that  it 
might,  however  small  it  might  at  first  appear  to  be,  nevertheless 
contain  within  it  the  germ  of  some  wide-reaching  discovery  of  no 
small  scientific  importance,  rich  with  new  fruits  of  theory  and  of 
practice. 
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rogBte,  another  gentleman  of  the  name  of  Mr.  Easterfield,  also  a 
student  of  the  Yorkshire  College,  had  also  read  a  paper  at  one  of 
the  meetings  of  that  society.  He  wished  to  take  that  opportmiity 
of  urging  strongly  upon  other  students  of  that  college  and  similar 
institutions  to  follow  the  example  of  those  gentlemen,  and  thus  do 
something  to  establish  what  he  would  like  to  see,  a  recognised  con- 
nection between  the  Yorkshire  College,  and  other  institutions  of  that 
kind,  and  that  society.  He  assured  those  present  that  all  connected 
with  the  Yorkshire  College  at  Leeds  were  specially  anxious  to  make 
it  what  its  name  implies,  a  college  for  Yorkshire,  and  one  of  the 
modes  of  doing  that  was  to  bring  it  into  as  close  union  as  they 
could  with  other  institutions  in  the  county  having  educational 
objects  in  view,  and  it  was  upon  that  account  that  he  had  learned 
with  so  much  satisfaction  that  those  two  gentlemen  whose  names 
he  had  mentioned  had  set  what  seemed  to  him  a  very  good  example 
to  their  fellow  students,  and  had  done  much  to  promote  a  connec- 
tion between  that  and  similar  societies,  and  the  Yorkshire  College, 
from  which  he  believed  all  parties  were  likely  to  derive  considerable 
benefit.  He  would  not  detain  them  longer,  but  in  conclusion  he 
assured  them  that  meetings  of  that  kind  could  not  fail  to  be  produc- 
tive of  much  good  if  it  was  the  constant  endeavour  of  each  member 
to  submit  to  the  society  the  records  of  personal  and  original  obser- 
vation, investigation,  and  study,  constantly  bearing  in  mind  that 
every  new  fact,  however  apparently  insignificant,  provided  it  was  a 
real  and  tested  fact,  had  a  substantial  scientific  value,  and  that  it 
might,  however  small  it  might  at  first  appear  to  be,  nevertheless 
contain  within  it  the  germ  of  some  wide-reaching  discovery  of  no 
small  scientific  importance,  rich  with  new  fruits  of  theory  and  of 
practice. 


i5 


i. 


VINE:   CAMBRIDGE  OBEENSAND.  11 

on  the  Cambridge  Greensand  (Quart  Jour.  Geol.  Sec.,  Vol.  31, 
pp.  305-313),  and  the  same  remarks  will  apply  to  the  Supplementary 
Notes  of  the  same  author  (Op.  cit.,  Vol.  33,  pp.  485-504).  As 
these  lists  were  compiled  from  Phillips'  Geology  of  Oxford,  the 
Memoirs  of  the  Geological  Survey  of  the  Cambridge  district,  and 
from  the  Catalogue  of  Collections  in  the  Woodwardian  IVluseum, 
it  is  only  fair  to  suppose  that  no  Cambridge  Greensand  Polyzoa  was, 
at  the  time  they  wrote,  known  to  these  respected  authors. 

When  I  wrote  the  paper  already  referred  to  (Cret.  Lichen- 
oporidsB),  I  was  entirely  ignorant  of  the  positive  horizon  of  the 
species  described  as  Lichenopora  paueipora^  Vine.  Immediately 
after  the  publication,  Mr.  Thomas  Jesson,  F.G.S.,  wrote  me  a  kind 
letter  respecting  the  fossils,  and  told  me  that  he  had  sent  the  forms 
to  Professor  P.  Martin  Duncan,  F.R.S.,  about  two  years  previously, 
and  that  in  all  probability  Professor  Duncan  had  mislaid  his  letter 
respecting  them.  In  addition  to  supplying  me  with  the  locality  of 
the  fassils,  he  offered  to  place  the  whole  of  his  Cambridge  Greensand 
Polyzoa  in  my  hands  if  I  would  work  them  out.  The  conditions  of 
Mr.  Jesson  I  accepted,  and  in  a  paper  laid  before  the  Geological 
Society  many  details  of  this  unique  collection  were  given,  both  of 
the  Polyzoa  and  of  the  Foraminifera.  In  all  probability  the  whole 
of  this  paper  will  not  be  published,  and  I  believe  the  paragraphs, 
with  a  list  of  species  described,  are  all  that  will  be  published  in  the 
Journal  of  the  Society  (See  Abstracts  of  the  Proceedings  of  the 
Geological  Society,  No.  470,  pp.  73-74).  When  asked  by  Mr. 
Davis  to  furnish  another  Palaeontological  paper  to  be  read  before 
the  Yorkshire  Geological  Society,  and  for  publication  in  the  yearly 
Proceedings,  I  promised  one  on  the  Cambridge  Greensand  Polyzoa 
and  Foraminifera,  if  acceptable.  This  has  been  acceeded  to,  and  I 
am  glad  that  Mr  Jesson's  material  is  again  brought  before  students 
of  British  Fossil  Polyzoa.  As  a  matter  of  course  I  have  adhered  to 
my  former  identifications,  except  in  a  few  instances.  These  are 
referred  to  in  the  text,  and  the  alterations  or  additions  are  made  after 
mature  consideration  and  still  further  acquaintance  with  the  subject. 

The  collection  of  Mr.  Jesson  is  a  most  important  one,  and  its 
description  will  help  to  fill  up  a  blank  in  the  hitherto  published  lists. 
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occasion,  because  he  was  altogether  five  years  behindhand  wA 
most  of  those  who  were  present  in  his  knowledge  of  what  had  bees 
going  on  in  the  scientific  world,  for  he  had  had  other  things  to  do 
during  the  last  few  years  than  to  devote  himself  to  keeping  up  even 
a  superficial  knowledge  of  the  progress  of  science  during  that  time. 
Any  man  who  fell  behind  that  progress  for  such  a  period  as  fi?e 
years  in  these  days  when  science  is  advancing  with  such  rapid 
strides  must  be  altogether  behind  his  time  with  regard  to  it ;  for 
though  he  had  visited  a  country  in  many  respects  interesting  from 
a  geological  and  scientific  point  of  view,  and  though  he  dwelt  for  i 
large  portion  of  the  year  not  very  far  from  those  Sewalik  hilb 
which  were  so  interesting  to  geologists,  he  was  not  able  to  study 
any  of  the  geology  of  India,  and  he  therefore  could  not  g^ve  them 
any  information  upon  those  interesting  matters  which  might  have 
come  under  his  notice  if  he  had  had  time  to  devote  himself  to  them. 
But  he  could,  however,  say  that  the  Government  of  India  were  well 
alive  to  the  importance  of  scientific  investigation,  and  recognised  it 
as  part  of  their  duty  to  encourage  it  as  far  as  they  could  consist- 
ently with  their  financial  means.     But  coming  back  after  a  lapse  of 
five  years,  he  had  naturally  been  anxious  to  ascertain  what  had  beai 
the  course  of  the  society  during  that  time,  and  what  progress  it  had 
made  in  the  work  to  which  its  members  are  devoted,  and  he  conse- 
quently made  an  appeal  to  Mr.  Davis,  their  excellent  secretary, 
whose  services  to  the  society  he  was  sure  they  all  must  cordially 
recognise,  to  give  him  such  information  as  would  enable  him  to  form 
some  judgment  as  to  the  way  the  society,  during  the  last  five  years, 
had  been  maiutaing  the  position  which  it  occupied  the  last  time  he 
had  the  pleasure  of  filling  that  chair,  namely,  in  the  commencment 
of  the  year  1880.     And  he  was  very  glad  indeed  to  find  that  during 
that  period,  so  far  as  he  could  judge,  the  work  of  the  society  had 
been  successfully  carried  on,  and  that  it  was  now  in  a  satisfactory 
position.     Looking  back  to  the  list  of  papers   which   had   been 
brought  before  the  society  during  that  time,  he  thought   they 
would  all  agree  with  him  if  he  said  they  had  been  of  a  description 
fully  to  maintain  the  reputation  of  the  society.     He  found  ample 
proof  of  that  in  the  value  which  appeared  to  have  been  attached  to 
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Sub-Order  Cyclostomata,  Busk. 

1.  Stomatopora  gracilis,  Milne  Edwards. 

2.  Idmonea  dorsata,  Hagenow. 

3.  Entalophora  raripora,  D'Orbigny. 

4.  ,y  Jessonii,  Vine  (now  limited). 

5.  „  striatopora,  Vine. 

6.  „  neocominensis  D'Orb.  (Waters). 

7.  „  gigantopora,  Vine. 

8.  Diastopora  cretacea,  Vine. 

9.  „  „        Var.  lineata,  Vine. 

10.  ,,  feonnda,  Vine. 

11.  „  megalopora,  Vine. 

12.  „  confluens,  Reuss  (NoTak). 

13.  Lichenopora  ?  paucipora.  Vine. 

14.  y,  radiata  And,  or  variet j  of  same. 

15.  Domopora  polytaxsis  (?),  Hagenow, 

16.  Tmncatnla  sp.  (?  T.  repens,  Hagenow). 

17.  Oscnlipora  plebeia,  Novak. 

Sub-Order  Cheilostomata,  Busk. 

18.  Membranipora  Dumerilii,  And. 

yar  cantabrigonsis,  Vine  =  M,  cantabrigensis,  Vine. 

19.  Mioroporella  sp.  (?  antiqnata). 

20.  Limnlaria  cretacea,  Defrance. 

FORAMINIFERA. 

21.  Webbina  taberculata,  SoUas. 

22.  „       Irovis,  Sollas. 

23.  Trochammini  helveto-jurasHica,  Hausler  =  T.  irrcgrwfoiW«  (?)  D'Orb.,  Vino 

?  Haplophragmiimi  sp.,  Reuss. 

24.  Textularia  agglutinans,  D'Orb.  =  Textularia  sp. ,  Vine. 


Part  1.      POLYZOA. 

Sub-Order,  CYCLOSTOMATA,  Busk,  Hincks,  &c. 

Brit.  Mus.  Cat.,  part  HI. :  Brit  Mar.  Polyzoa,  Vol.  1. 


Family  TUBULIPORID/E. 

1875.  Busk,  British  Mus.  Catalogue,  pt.  III.,  p.  23. 
1880.  Hincks,  British  Marine  Polyzoa,  Vol.  I.,  p.  424. 

(For  Synonyms,  &c.,  see  above  works). 

1.— Stomatopora  gracilis,  Milne  Edw.  (?)  plate  II.,  fig.  7. 
=  Alecto  gracilis^  Lonsdale,  Dixon's  Geo.  Sussex,  pi.  XVIII. 
=  Stomatopora  gracilis^  Vine,  Brit.  Assoc.  Report,  Fossil  Polyzoa, 
1883. 


ZoaHum  wholly  adnate,  branches  liner,  delicate,  rarely,  if  ever 
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the  fact  that  fifteen  students  of  colleges  at  Oxford  fihoold  hai 
spent  their  vacation  in  undertaking  work  of  that  kind  out  of  lovei 
geological  science.     Last  year  the  society  went  very  nearly  into 
own  neighbourhood  to  hold  one  of  their  meetings — they  held 
meeting  at  Harrogate,  and  he  was  particularly  sorry  that  he 
have  been  absent  at  the  time,  and  not  able  to  take  part  in  the  meet- 
ing on  that  occasion.     Their  attention  was  then  naturally  directed  i 
to  those  extremely  savouiy  and  delightful  waters  which  are  tu In 
found  at  Harrogate.    They  doubtless  investigated  all  their  varioai 
qualities,  and  he  perceived  fi-om  the  list  of  papers  which  had  ben 
shown  him  that  a  very  considerable  number — what  he  thought  'i 
was  the  fashion  in  these  days  to  call  a  symposium  of  papers- 
was  read  uiKtn   the  subject  of  the   analysis   of    the    Harrogate 
waters — a  very  natural  subject  for  a  symposium.     There  was  one 
circumstance  connected  with  these  papers  which  had  been  exceed- 
ingly interesting  to  him  individuall}- ,  because  he  found  that  one  of 
them  was  read  by  a  student  of  the  Yorkshire  College,  who  had 
devoted  himself  to  the  subject  with  which  the  paper  dealt  at  the 
suggestion  of  his  friend  Professor  Thorpe.    It  was  very  pleasant 
to  him,  connected  with  that  college,  to  find  that  one  of  its  students 
had  been  engaged  in  an  investigation  of  that  kind ;  and  he  took  that 
opportunity  to  express  a  hope  that  other  students  would  follow  tie 
example  of  Mr.  VVhiteley,  and  do  original  work  and  conduct  obser- 
vations, and  tliat  they  would  do  the  society  the  honour  of  publishing 
them  in  their  proceedings.      They  would  all   be   aware   that  the 
society  had  been  engaged  in  works  of  exploration  at  Raygill,  which 
he  understood  had  been  stopped  for  a  considerable  time  in  conse- 
quence of  a  huge  mass  of  rock  which  required  to  be  removed.     He 
was  glad  to  saj'^  that  the  difficulty  had  now  been  overcome,  and  that 
the  work  had  been  resumed,  or  would  be  shortly.     lie  thought  that 
the  facts  which  he  had  briefly  recounted  of  the  work  which  had 
been  done  in  the  past  five  years  were  sufficient  to  convince  them, 
and  the  public  outside,  that  that  society  was  not  merely  a  dilettante 
society,  but  that  it  was  doing  good,  substantial,  scientific  work 
calculated  to  confer  real  benefit  upon  the  county,  and  to  promote 
rhe  best  interests  of  science.     He  hoped  that  they  would  not  think 
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punctured  (?)    Ooecium  an  inflation  of  the  Zoariam,  or  an  inflated  cell. 

Range  of  variation, — The  range  of  variation  of  this  species  may 
be  estimated  if  reference  be  made  either  to  the  synonymy  of  Novak, 
or  to  that  of  Mr.  A.  W.  Waters.  There  is,  however,  a  great 
difference  in  the  list  of  the  two  authors,  and  I  have  reproduced  only 
those  names  that  I  could  verify  in  British  Cretaceous  rocks  after  the 
full  reference  given  from  D'Orbigny.  The  Greensand  form  differs 
from  specimens  of  what  we  may  reasonably  consider  the  same  species 
in  the  Upper  Chalk,  but  I  am  not  able  to  verify  the  whole  of  Novak's 
references.  The  Puatulopora  ruaticaj  and  F,  nana  Hagenow  in  my 
Faxoe  Limestone  material  are  altogether  different  from  those  of  the 
British  Cretaceous,  B.  raripora. 

Localitie9:  Cambridge,  Greensand  fairly  abundant;  Chalk  detritus 
Kent ;  Faxoe  Limestone  Denmark ;  Falaski  Co.  Arkansas  (Cretaceous 
Rocks,  America.)  All  in  my  own  cabinet.  Mr.  Waters  gives  a 
long  list  of  localities  European  and  Australian. 

4. — Entalophora  Jessonii,  sp.  nov.     Plate  I.,  fig.  6. 

Zoarium  cyclindrical  (normal),  occasionally  flattened  by  com- 
pression ;  branches  variable — in  young  specimens  rarely  exceeding 
two  millimetres  in  breadth,  thicker  and  more  bulky  in  older 
specimens — bifurcating,  but  thick  immediately  beneath  the  separation. 
Zoctda  irregular,  or  disposed  in  spirals,  orifice  circular,  or  slightly 
oval,  peristome  thick ;  cells  tubular,  stunted,  or  elongated,  occasionally 
bordered  by  divisional,  hexagonal  lines  in  older  specimens. 

Bcmge  of  variation. — The  occasional  bordering  of  the  cells  by 
divisional  lines  gives  to  older  and  worn  specimens  of  this  species  a 
peculiar  Escharifonn  character,  but  the  range  of  variation  is  more 
noticable  in  the  older,  than  in  the  younger  forms.  This,  and  the 
next  species  are  very  characteristic  of  the  Cambridge  material. 

Locality:  Cambridge,  Greensand. 

5. — Entalophora  striatopora,  sp.  nov.    Plate  L,  fig.  5. 

Zoarium  originating  from  a  broad  disk-like  base,  branches 
bifurcating  or  irregularly  disposed.  Zocecia  tubular,  distal  extremity 
produced,  proximal,  generally  immersed ;  the  whole  of  the  intervening 
space  between  the  cells  covered  with  longitudinal  or  zigzag  striae. 
Orifice  cu-cular,  peristome  thick  and  prominent. 
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would  remember  that  in  quoting  the  words  connected  with  tte 
original  foundation  of  the  society,  he  had  pointed  out  that  it  wu 
stated  that  one  of  its  objects  was  "  to  collect  and  record  informatioo 
with  the  accuracy  and  minuteness  necessary  for  the  successful  pro- 
secution of  mining."     They  had  not  so  much  to  do  now  with  the 
prosecution  of  mining,  but  he  hoped  they  were  not  at  all  forgetful  thit 
it  was  their  duty  to  collect  and  record  information  with  accuracy 
and  minuteness.     It  seemed  to  him  that  therein  lay  one  of  the  most 
important  objects  that  a  society  of  that  kind  could  keep  in  view. 
It  should  encourage  students  to  methodise  their  studies  by  publishing 
the  results  of  their  original  research,  because  he  thought  that  ad 
present — who   were    greater    authorities    upon    science    than   be 
professed  to  be — would  agree  with  him  that  there  was  nothing  more 
important  in  the  work  of  scientific  men,  and  especially  the  younger 
students  of  science,  than  that  exactness  and  accuracy  of  work  which 
resulted  from  a  constant  appeal   to  the  test  of  publication  and 
discussion.     That  was  what  that  society  tended  to  do.     Nothing 
could  be  of  greater  value  than  correctness  of  observation  and  care- 
fulness in  reporting  what  is  observed  and  this  habit  was  greatly 
promoted ;  when  the  result  of  such  enquiries  were  brought,  as  it 
were,  to  the  test  of  cross-examination  by  competent  men.     That 
seemed  to  him  to  be  one  of  the  most  important  and  valuable  func- 
tions of  a  society  of  that  kind.     Their  members  were  perhaps  not 
very  likely  in  these  days  to  make  any  wonderful  discoveries  or  to 
be  able  to  make  science  take  one  of  those  great  leaps  or  bounds 
forward  which  have  occasionally  resulted  in  the  past  from  some 
profound  investigation.     But  all  who  had  time  and  knowledge  to 
devote  to  scientific  enquiries  could  help  forward  the  general  pro- 
gress of  science  in  the  country  by  correct  and  careful  investigation. 
Especially  did  it  appear  to  him  that  that  was  of  the  first  importance  in 
relation  to  young  students  of  any  branch  of  science,  whether  during 
the  course  of  their  college  life  or  after  its  termination,  and  when 
they  had  entered  upon  the  duties  which  fell  to  their  lot  in  the  pro- 
fession or  position  of  life  in  which  they  might  be  placed.    Therefore, 
he  had  learned  with  great  pleasure  that  in  addition  to  the  paper 
which  he  alluded  to  as  having  been  read  by  Mr.  Whiteley,  at  Har- 
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NOTES  ON  THE  POLYZOA  AND  FORAMINIFERA  OF  THE  CAMBRIDGE 
GREEN8AND.  (COPKOLITE  BEDS  OF  BRITISH  AUTH0B8. 
CENOMANIEN  (?)  FOREIGN  AUTHORS).  BY  GEORGE  ROBBBT 
VINE. 

The  Polyzoa  of  the  British  Neocomian  rocks  are  a  peculiar 
group  of  fossils.      Many  of  them  appear  to  be  related  to  species 
described  by  Goldfuss,  D'Orbigny,  and  Hagenow,  and  are  referred 
to  as  such  in  the  works  of  Morris,  Phillips,  and  others.     The  existing 
material,   however,    has    only   been    partially    worked,    and   die 
references  given  cannot  always  be  accurately  verified  when  the  British 
specimens  are  compared  with  the  foreigfn  forms  of  a  similar  horizon. 
The  same  remarks  will  apply  to  species  in  the  Upper  Greensand 
of  Warminster  as  well  as  other  Greensand  localities.    On  the  oihet 
hand,  much  of  the   material   that  passed  through   the  hands  of 
Mr.  Lonsdale  seems  to  have  been  fairly  described  and  well  illus- 
trated.*     Mantell   also    describes — rather   poorly  though — a  few 
Chalk  Polyzoa  in  his  various  works,  but  since  then  much  good 
material  has  been  accumulating  in  the  cabinets  of  collectors,  and  the 
whole  of  this  early  work  may  be  consistently  re-edited.     In  my 
fourth  British  Association  Report  on  Fossil  Polyzoa,  1883,  I  gave  a 
resum^  of  what  had  been  done  by  different  authors ;  described  new, 
and  some  apparently  well-known  Cretaceous  Polyzoa ;  and  to  the 
best  of  my  ability,  furnished  special  details  of  all  the  forms  that  I 
had  access  to,  or  that  were  in  ray  own  cabiuet.     At  the  time  I  wrote 
Greensand  Polyzoa  of  the  Cambridge  horizon  were  not  known  to 
exist,  and  it  was  only  after  the  publication  of  my  paper—**  Notes  on 
some  Cretaceous  Lichenoporidae  (Quart.  Jour.   Geol.   Soc,    Nov., 
1884) — that  the  species  forming  the  subject  of  the  present  Memoir 
were  brought  to  light.     There  is  no  mention  of  Cambridge  Green- 
sand Polyzoa  in  the  Cretaceous  catalogue  of  the  School  of  !Mines, 
neither  are  Bry^ozoa  or  Polyzoa  referred  to  in  the  elaborate  lists  of 
Cambridge  fossils  appended  to   Mr.   A.   J.   Jukes- Brown's   paper 

*  Dixon's  Geology  of  Sussex,  Plates  xviii.,  xviii.  a,  xviii.  6. 
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is  similiar  to  the  puncturing  of  the  E,  pulclidla  Rss.  from  the 
Montecchio  Mag^ori  (Tertiary)  deposits  of  North  Italy.  Under 
present  circumstances  I  only  give  one  locality  from  m^'  own  observa- 
tion, and  refer  the  reader  to  Waters  and  to  Novak  for  others. 

Locality :  Cambridge,  Greensand.  Waters :  Yalangien  St.  Croix 
and  Pontarlier  (Jura) :  Miocene :  Austria  and  Hungary,  and  Crosaro, 
Val  di  Lonti  (Rss.);  Orakei  Bay  (Stal)  Curdies  Creek,  Mt.  Gambler, 
Baimsdale  and  Muddy  Creek,  Australia  (A.  W.  W.) 

7. — Entalophora  gigantopora  sp.  nov.     Plate  I ,  fig.  3. 

Zoarium  compressd,  rarely  rounded.  Zoacial  tubes  either 
wholly  immersed  or  slightly  raised  above  the  general  surface  of  the 
Zoarium ;  divisional  wall  of  the  cells  faintly  outlined,  orifice  large, 
circular  with  very  thick  peristome.     Surface  of  cells  finely  punctured. 

Locality :  Cambridge,  Greensand. 

Remarks :  This  species  is  of  such  large  dimensions  as  regards  the 
cells  that  it  might  easily  be  mistaken  for  a  member  of  an  altogether 
different  group  of  Polyzoa.  I  think,  however,  that  I  am  perfectly 
justed  in  placing  it  with  the  Entalophorse,  but  my  reasons  for 
doing  so  may  be  briefly  stated :  The  cells  though  large,  or  appar- 
ently abnormal,  have  no  secondary  characters,  such  as  ovicells  or 
avicularia  to  assist  the  judgment  in  placing  it  differently,  neither 
are  the  two  surfaces  of  the  Zoarium  separated  as  in  ordinary 
Eschariform  species,  yet  I  am  unacquainted  with  any  Polyzon  with 
which  the  present  species  can  be  compared.* 

Descriptions.     Plate  I.,  figs.  1-G. 

All  the  Entalophorse  of  this  plate  are  drawn  to  one  scale, 
magnified  about  33  diameters. 

Fig.  1.  Entalophora  raripora,  D'Orb.     A  very  young  form  of 

the  species. 

Fig.  2.  „  raripora  D*Orb.     Though  a  i-ather  old  speci- 

men,   I    have    been    able    to    trace    the 
connection  between  this  and  younger  forms. 

*  Since  this  was  written  I  have  received  from  France  specimens  of  Polyzoa 
(Biyozoa)  from  the  Cenomanean  Strata  Mans.  There  is  one  species,  Vincularia 
eenomana  D'Orb.,  that  ^facially'  may  be  partially  confounded  with  the  present 
form,  but  the  stndent  by  closer  scrutiny  will  soon  detect  a  great  difference  in  the 
two  types. 
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The  Greensand  Polyzoa  of  the  Continent  has  been  studied  and  well 
described  by  foreign  authors — Hagenow,  Roemer,  Reuss  and 
Novak — but  owing  to  the  scarcity  of  material  in  England  very  little 
attempt  has  been  made  by  specialists  to  search  for  and  describe 
other  than  the  older  and  well-known  forms  of  Parringdon  and 
Warminster.  The  species  of  these  two  horizons  have  a  peculiar 
facies  of  their  own — but  the  facies  of  the  Cambridge  Greensand 
Polyzoa  are  altogether  distinct,  and  in  my  identifications  I  have  been 
able  to  correlate  but  few  of  the  fossils  now  described  with  forms 
previously  known. 

It  will  be  noticed  in  my  descriptions  that  I  have  not  given  in 
any  case  the  habitat  of  the  forms.  The  fault,  however,  is  not  mine 
for  the  whole  of  the  specimens— excepting  the  Weblnna  among  the 
Foraminifera — were  free,  or  unattached  to  any  matrix.  In  some  few 
instances  I  have  been  able  to  supply  this  very  desirable  information, 
for  Mr.  Jesson,  with  his  usual  kindness,  went  over  the  whole  of  his 
large  collection  of  Cambridge  Greensand  fossils  for  the  express 
purpose  of  selecting  those  which  were  encrusted,  or  had  the  least 
indication  of  Polyzoa  being  attached  to  them,  and  out  of  a  collectiou 
sent  to  me  of  about  fifty  or  more  specimens  I  have  been  able  to 
select  a  few  that  had  been  habitats  of  the  once  living  colonial  mass. 
This  data  will  be  valuable  to  future  collectors,  and  may  help  to  bring 
to  light  other  species  from  the  Cambridge  horizon. 


LIST   OF   FOSSILS   FURNISHED   FOR  OBSERVATION. 

1.  Ostrea  cunabula,  Seeley.  Polyzoa,  Diaatopora  Sp, 

2.  Pharetospongia  strahaDi,  Sollas.     Polyzoa,  but  indistinct. 

3.  „  „  „  Diastopora  fecundaj  Yine. 

4.  Radiolites  Mortoni,  Mantell,  Diastopora  and  Membranipora  Sp. 

5.  Ostrse  sp. ;  attached  to  RadioleUs,    Diastopora  fecunda,  Vine. 

The  above  are  selected  from  a  list  of  specimens  from  the 
Cambridge  beds  numbered  1  to  24.  Most  of  the  other  specimeas 
have  encrustations,  Webbina,  &c.,  but  no  distinct  traces  of 
Polyzoa. 


The  species  of  Polyzoa  and  Foraminifera  now  described  are  as 
follows ; — 
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prominent,  cells  not  wholly  contiguous,  sparsely  punctured.     Ocecia 
an  inflated  cell  (?) 

Loecdity :  Cambridge,  Greensand. 

This  is  by  far  the  most  abundant  of  the  whole  of  the  Diastoporsd 
of  the  Jesson  collection.  Before  deciding  to  characterise  this  and 
the  followiug  species  as  new,  I  examined  a  large  series  of  British 
specimens  of  Oolitic  and  Cretaceous  Diastopora^  but  I  could  not  find 
that  any  of  these  possessed  similar  facial  characteristics ;  then  again 
every  available  figure  of  foreign  Greensand  species  was  examined 
with  like  results,  and  although  Novak  figures  several  species  of 
JBeremcea  I  could  only  identify  one  of  the  Cambridge  species  as 
referable  to  forms  described  by  the  author.  In  a  semi-transparent 
section  of  D.feeunda  which  I  have  prepared,  the  peculiar  structural 
features  of  the  species  are  very  apparent.  The  super-imposed  colonies 
originate  from  marginal  cells,  and  the  initial  stages  of  a  new  colony 
is  flabellate  and  ultimately  disciform,  the  new  colony  entirely 
obliterating  or  covering  up  the  original. 
11. — DiASTOPORA  MEGALOPORA  sp.  nov.     Plate  II.,  figs.  9  to  9«. 

Zoarium  circular  or  nearly  so,  far  more  robust  than  D,  feeunda, 
but  proliferous.  Zoceda  short,  or  stunted ;  primary  cells  centric, 
fully  exposed,  but  the  surrounding  cells  which  are  wide  apart,  either 
wholly  immersed  or  only  partially  exposed ;  orifice  circular,  peristome 
thick,  occasionally  raised.  Oceda  an  inflated  cell  (9  6.)  or  an  inflation 
of  the  Zoarium  involving  two  or  three  cells  (9  a). 

Locality:  Cambridge,  Greensand. 

12. — DiASTOPORA  OONFLUENS  Reuss. 
=  Berenicea  confiuens^  Novak,  Beit.  z.  Kenut.  Bryoz.  der.  BOhm. 
Kreid.,  p.  99,  Part  IV.,  figs.  19-22. 

(Novak  gives  several  synonyms.) 
There  are  a  few  specimens  of  Dictstopora  in  the  collection  that  may 
be  referred  to  this  species  as  described  by  Novak,  only  that  the  cells 
are  not  altogether  of  the  same  shape  as  those  figured  by  the  author. 
All  the  cells  are  contiguous  (confluent)  and  beautifully  punctured. 
In  section  no  inter-spaces  are  apparent.  It  appears  to  be  allied  to 
Novak's  species  if  not  identical.  Colonies  circular — proliferous. 
Locality:  Cambridge,  Greensand. 


14  VINE:  CAMBRIDGE  GBEENSAND. 

anastomosing.  Zocscia  (generally)  in  a  single  series,  thick  and 
occasionally  bulging  at  the  nodes,*  orifice  circular,  with  a  tluD 
peristome.     OcRcia  an  inflated  cell  with  orifice  depressed. 

Range  of  varicUion. — This  species  varies  very  much  in  the 
cretaceous  rocks ;  the  Greensand  forms,  generally  speaking,  differ 
from  those  found  in  the  Upper  Chalk,  but  chiefly  in  the  length  and 
delicacy  of  the  cells.  There  is  only  one  poor  specimen  in  Mr.  Jesson's 
collection,  and  by  careful  manipulation  I  have  been  able  to  give  & 
figure  of  the  species  which  I  can  only  regard  as  the  same,  or  at  the 
most,  a  variety  of  the  Upper  Chalk  S.  graciVs. 

LoccUUies :  Cambridge,  Greensand ;  Upper  Greensand,  Warmin- 
ster; Upper  Chalk,  Wilts  (Phillips);  Beachy  Head  (Miss  Jelly); 
Norwich,  Sutton  (Morris'  Catalogue  Brit.  Foss.) 

2. — IDMONEA  DORSATA,  Hagenow. 
Idmonea  dorsata  Hagenow,  Bry.  der.  MUs.  tr.  Kreid.  form. 
=  Retepara  diaticha  (pt.)  Golf.  Petrefac.  pL  IX.,  fig.  15.  g.  and  h. 
There  is  only  a  single  fi-agment  of  an  Idmonse  in  Mr.  Jesson's 
collection.      It  is  similar  to  the  form  which  Hagenow   gives  as 
the  type  of  his  /.  dorsata^  but  rather  more  delicate.     The  species  is 
common  in  the  FaxoB  Limestone  of  Denmark. 

Localities:  Cambridge,  Greensand ;  Upper  Chalk  Maestricht  beds ; 
Faxoe  Limestone  Denmark  (Vine). 

3. — Entalophora>aripora  D'Orb.,  Plate  I.,  figs.  1  and  2. 

1850.  Entalophora  ranpora  D'Orb.,  Prodr.  Pal.  Strat  p.  2(i7 :  Pal.  Franc, 

p.  7S7,  pla.  621,  figs.  1-3;  pL  G23,  figs.  15-17;  Boissel.  Biy. 
Auchener  Kreidebildung,  p.  82,  pi.  X.,  figs.  120-128 ;  Novak  (])art) 
Beitr.  z.  Kenntn.  d.  Bry.  der  Bohm.  Kreide.,  p.  32.  (So  Waters.) 

1851.  Pu8tulopora  virgula  F.  Hagenow,  Bry.  iMastr.  p.  17,  pi.  1,  fig.  3. 
1883.     Eivtalophora  incerta  Vine,  Brit.   Assoc.  Rep.  Foss.  PoL  (For  other 

Synonyms  see  Novak.  Beitr.  z.  Kenntn.  d.  Bry.  der.  Bohm.  Kreid., 
p.  32;  A.  W.  Waters,  Foss.  Cyclostomatous  Bry.  Australia  Quart, 
Jour.,  Geo.  Soc.  Vol.  40,  p.  G86.) 

Zoarium  delicate  or  robust,  erect  and  ramose,  branches  variable, 

ranging  from  subcylindical  to  cylindrical,  bulging  at  the  nodes.    Zoixcia 

tubular  elongated,  or  depressed,  partially  decumbent,  occasionally 

produced  towards  the  distal  extremity,  opening  on  all  sides ;  cells 

*  I  have  used  the  word*  node*  to  indicate  the  part  just  below  the  branching  of 

the  cells. 
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Zoarium  obicular,  centre  depressed,  cancelli  small  and  sparse. 
Zoascia  disposed  in  rays,  and  alternately  long  and  short,  bat  the  rays 
rarely  exceed  twelve  in  num1)er. 

Loealtty:  Cambridge,  Greensand. 

Apparently  the  single  row  of  pores  between  the  rows  of  cells 
are  present  in  the  Qreensand  specimen  which  I  am  describing,  but 
these  are  partially  overgrown  by  an  incrustation  of  calcareous 
matter,  imbedded  in  which  is  a  small  Spirorbia, 


Genus  DoMOPOEA,  D'Orb. 

Zoarium  massive,  cyclindrical  or  mammiform,  simple  or  lobed, 
formed  of  a  number  of  sub-colonies  super-imposed  one  upon  the 
other ;  the  whole  surface  porous.  Zoascia  dispose  in  radiating  lines, 
consisting  of  one  or  more  series,  on  the  free  extremity  of  the  stem 
or  lobes.  (Hincks,  Brit  Mar.  Polyzoa,  Vol.  I.,  p.  481.) 
15. — DOMOPOBA  POL YT AXIS  (?)  Hagenow. 
=  Ceriapora  id.  Hagenow,  Die  Bryoz.  der  Maas.  tr.  Kreid,  Tab.  V., 
fig.  2. 

There  are  several  specimens  in  the  Cambridge  Greensand 
material  that  I  refer — but  still  with  a  doubt — to  this  species.  The 
fragments  are  similar  to  those  which  I  have  from  the  FaxoB  lime- 
stone, but  the  characters  are  not  quite  so  well  marked.  One 
specimen  that  I  formerly  referred  to  Goldfuss'  D,  stellata,  I  have 
withdrawn  after  due  consideration  and  comparing  with  the  original 
figure  in  the  Petrifacta  as  I  think  now  that  that  was  a  wrong 
identification. 

Localities :  Cambridge,  Greensand ;  Faxoe  Limestone,  Denmark. 


There  are  three  species  in  my  Cenomanien  series  that  will  afford 
ample  material  for  special  study  of  the  Domoporse  of  the  Cretaceous 
rocks,  especially  so  in  connection  with  the  Upper  and  Lower  Chalk, 
and  Greensand  and  Neocomian  forms.  These  are  Pelagia  insignia 
Michelin ;  P.  Eudesii,  Mich. ;  and  Domopora  clawla^  D'Orb. ;  none  of 
which  are  related  to  British  Cretaceous  species. 

Family  Frondiporid^,  Busk. 

Zoarium  massive,  stipitate,  simple  or  lobed,  or  ramose,  Cells 
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Eemge  ofvarialion. — ^This  is  chiefly  noticable  in  the  young,  and 
in  the  older  forms.  In  the  young  forms  the  striro  are  regulariy 
disposed  in  longitudinal  ridges,  over  and  around  the  cells;  in  the 
older  forms  the  strise  become  densely  fenestrated,  and  the  basal 
portion  of  the  stem  is  covered  with  a  thick  coating  of  calcareou** 
matter  which  entirely  obscures  the  earlier  cells.  The  disk-like  base 
and  the  early  portion  of  the  stem  of  this  species  is  most  peculiar,  and 
I  have  not  the  least  doubt  but  that  some  of  the  forms  of  Osculipora 
plebeia  — ^presently  to  be  referred  to— may  be  regarded  as  only  the 
basal  portion  of  the  stem  of  E,  atruUopora, 

LocaHUy :  Cambridge,  Oreensand. 
6. — ENTALOPHORA  NEOCOMINENSIS,  (?)  D'Orb.     Plate  I.,  fig.  4. 

EtUalopIiora  ifL,  D'Orb.,  Pal.  Fr.,  p.  782,  pi.  616,  figs.  15-18. 

Spiropora  pulchdla,  Rss.  Foss.  Anth.   u.   Bry.   von   Crosara, 
pi.  XXXVI.,  figs.  4-5. 

Cricapara  ui.,  Rss.  Poly.  p.  Wien.,  p.  40.,  pi.  VI.,  fig.  10. 

JEnkUaphora  neoeominenais,  Waters,  Quart.  Jour.  Geo.  Soc,  VoL 
40,  pp.  686-687.  (Mr.  Waters  gives  other  synonyms.) 

There  is  a  strange  specific  likeness  in  all  the  forms  of  this 
peculiar  group  of  Fossil  Polyzoa  and  I  hesitated  for  a  long  time 
before  placing  the  Greensaud  form  here.  It  matters  not  whether 
we  describe  forms  from  the  Lias,  J  urassic,  Cretaceous  or  Tertiary 
rocks,  there  is  a  possibility  of  confounding  the  various  forms,  if  not 
carefully  compared.  In  following  Mr.  Waters  in  his  identifications, 
I  do  so  on  consideration  of  his  placing  the  Spiropora  putdieUa 
Rss.  in  the  group.  This  form  I  have  carefully  studied  from  speci- 
mens which  were  originally  in  Reuss's  collection,  and  I  can  fully 
endorse  the  testimony  of  Mr.  Waters  as  to  the  difficulty  of  separating 
the  supposed  synonymous  forms.  It  must,  however,  be  borne  in  mind 
that  there  are  still  difficulties  in  the  way  of  fully  accepting  the  whole 
of  the  synonymy.  In  Spiropora  pulch^lla  Rss.  the  cells  are  more 
closely  packed  in  the  branch  than  in  the  Greensaud  form — the  orifices 
of  the  cells  are  smaller — and  in  some  of  the  cells  the  lower  lip  of  the 
peristome  is  very  peculiar.  Then  again,  Entalopliora  (Spiropora) 
ptUchella  Rss.  is  given  by  Novak,  as  a  synonym  of  E.  geiniizi  Rss. 
on  the  other  hand  the  puncturing  of  the  cells  in  the  Greensand  form 
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18. — Membbanipoba  Dumebilii,  Aud.   (Hincks  Brit.  Mar.  Pol, 
p.  156)  var.  CANTABBIGENSIS  n.  var.     PL  II.,  fig.  10. 

Zoaseiaj  small  ovate,  or  irregular  in  outline,  three  cells  measure 
about  three  millimetres,  occasionally  rather  more  or  rather  less 
margins  sloping  inwards,  smooth  (?)  or  with  faint  indications  of 
the  former  existence  of  spines.  Ocecia^  globose.  Aviculariumj  large 
pointed)  on  one  or  both  sides  of  the  ovicell,  and  occasionally  between 
other  cells  as  well.    Cells  separated  by  interspaces. 

Locality :  Cambridge,  Greensand. 

I  have  hesitated  considerably  before  giving  the  above  name  to 
this  Greensand  species,  aud  I  do  so  now  on  account  of  the  peculiarity 
of  the  ovicell  and  the  placement  of  the  lateral  avicularium.  The 
form,  however,  is  more  closely  related  to  Mi.  Busk's  figure  of 
M  PauiUetU  (Crag.  Pol.,  Fig  6,  PI.  III.),  than  to  Mr.  Hincks'  (Fig. 
3,  PI.  XX.,  Brit.  Mar.  Pol.),  and  it  differs  from  both  in  the  way  in  which 
the  celb  are  separated,  and  the  comparative  scantiness  of  the  ovicells. 
Avicularia  are  very  freely  distributed  between  the  cells  in  the 
colony,  but  there  is  generally  one  avicularium  on  either  side  of  the 
oascium,  but  rather  longer  and  more  pointed  than  those  figured 
either  by  Mr  Busk  or  by  Mr.  Ilincks.  There  are  slight  variations 
in  the  form  of  the  cell  but  its  characteristic  features  are  similar  to 
the  Crag  form,  but  not  so  distinguishable  as  the  recent ;  yet,  even 
in  this  Mr.  Hincks  says,  **  There  are  slight  diversities  in  the  shape 
of  the  cell :  but  in  its  prevalent  and  characteristic  state  it  is 
contracted  at  the  top  and  broad  below.  The  ovicell  is  often  much 
produced  :  but  it  also  assumes  a  more  rounded  form." 

I  have  compared  the  specimens — which  are  rather  abundant  in 
the  Cambridge  material — with  the  figures  of  Membranipora  in  the 
works  of  Hagenow  and  Novak,  none  of  which  are  sufficiently 
characteristic  for  the  placement  of  the  present  si^ecievS.  The  nearest 
approach  to  the  Greensand  form  is  given  by  Manzoui  (Castrocaro, 
PI.  II.,  Fig.  21)  as  J/.  Flemingii^  Busk,  only  that  the  ovicells  and 
avicularia  are  smaller ;  M,  Flemingii,  Busk  (Brit.  Mus.  Cat.,  pi.  CIV., 
fig.  2)  is  a  synonym  of  J/.  Durmrilii  (Hincks). 


24  VINE:  CAMBBroOE  GEEENSAND. 

Family  MlCBOPOBELLID^,  Hincks. 

BritiBh  Marine  Polyzoa,  Vol.  I.,  p.  204 :  Ohallenger  Beports,  Polyzoa,  Busk,  (pars.) 

19.— MiOBOPORELLA  sp.  (?  ANTIQUATA).     PL  IL,  fig.  11. 

Zoanrium,  encrusting.  ZocBcia,  marginate,  aperture  semi-circular, 
lower  lip  entire,  with  a  circular  umbo  (pore  ?)  below. 

Locality:  Cambridge,  Greensand. 

There  is  in  Mr.  Jesson's  collection  a  single  colony,  of  only  a 
few  cells,  of  a  species  of  Microporella  (?)  that  I  cannot  identify  in 
any  published  figures  known  to  me.  The  cells  are  marginate, 
similar  in  some  respects  to  Flustramarpha  mcvrginata^  Busk  (Chal- 
lenger Report,  pi.  XX.,  fig.  8),  but  the  cell  mouth  is  different,  and 
beneath  the  lower  lip  is  either  a  small  tubercle  or  a  circular  pore, 
and  as  this  is  only  well  shown  on  the  surface  of  one  cell  no 
comparison  can  be  instituted.  The  cells  are  one  millemetre  in  length, 
and  the  colony  is  7  mm.  long,  and  2  mm.  broad. 


Family  Selenabiid^,  Busk,  1853. 
Only  two  Qenera  are  placed  by  Busk  in  this  family  Cuprdaria 
Lamx.,  and  Luntdites  Lamx.,  and  besides  giving  a  very  fair 
description  of  the  generic  and  specific  characters  of  the  Crag  species, 
a  rather  full  list  of  all  known  species  is  furnished  by  the  author.* 
The  family  is  represented  by  only  one  Genus — LuntUites — in 
the  Cambridge  Greensand  collection,  and  by  only  one  species  of  the 
Genus. 

G^nus  LUNULABIA,  Lamoroux. 

Busk,  Monograph  of  the  Challenger  Polyzoa  (Cheilostomata) 
1884.  =  LunuLities  Lamx.  Busk  and  other  authors  generally. 
Zoacia  disposed  in  series,  radiating  from  the  centre  and  bifurcating 
as  they  advance  towards  the  border;  the  vibracula  lying  in 
linear  series,  alternatmg  with  those  of  the  Zoaida.  The  chitinous 
vibraculum  usually  bifid,  or  trifid  at  the  extremity.  Busk,  Challenger 
Monogr.  (op.  cit.)  p.  208. 

20. — LuNULABiA  CBBTACEA,  Defrance. 
^=LunvlUe9  cretacea  Defrance,  D'Orbigny. 

The  specimens  which  I  place  here  are  not  numerous  in  the 

•  Monograph  of  the  Crag  Polyzoa,  pp.  78-89. 
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Cambridge  Greensand  collection,  but  thej  are  found  both  free,  and 
adherent  to  foreign  bodies.  The  species,  wherever  it  maj  be 
ultimately  placed,  is  the  same  as  ordinary  cretaceous  forms — and 
identical  with  those  found  in  the  Upper  Greensand  of  Warminster. 

The  specimens  are  both  large  and  small. 

Zoarium  both  encrusting  and  free— dome  shape,  with  cells, 
radiating  &om  the  centre,  but  the  other  characters,  if  present,  are 
too  indistinct  for  diagnostic  purposes. 

Localities :  Cambridge,  Greensand. 

I  do  not  think  that  the  above  species  could  be  confounded  with 
the  Lunulitea  tMreeolcUua  Lamx.,  of  Lonsdale.  (Dixon's  Geo.  of  Sussex, 
Tab.  1.,  figs.  8  a,  6,  e.)  Morris  in  his  Catalogue  of  Brit.  Fossils 
gives  L.  urceokUay  and  L,  rtuiiaUu  Mant.,  as  synonyms,  also  Lonsdale 
quotes  Goldfuss'  fig.  (Petrefac.  Tab.  12,  fig.  7,)  and  this  Busk 
r^rds  as  a  synonym  of  L,  conica  Def  ranee  Yar.  a.  depressa,  (Crag, 
Polyzoa,  p.  88.) 

Part  II.,  FORAMINIFEBA. 

Division  A.  Imperforata, 

Notes  of  Reticalonan  Rhizopoda,  &c.,  H.  B.  Brady,  Quart.   Jour.  Micro.  Soc, 

VoL  XXn.,  New  Ser. 
Catalogue  of  Fosril  Foraminifera,  Brit.  Mus.,  Prof.  T.  Rupert  Jones,  F.R.S.,  1882. 

Sub-division  III.,  Arenacea. 

Group  III.,  Test  Calcareous  and  Arenaceous. 

Family  IV.,  LlTUOLlD^  (Jones  Cat  op.  cit.  page  X.) 


Genus  Webbina,  D'Orb. 

Prof.  W.  J.  SoUas,  Geological  Mag.— 1877,  p.  103. 


Test  consisting  of  a  single  more  or  less  hemispherical,  ovoidal, 
or  pyriform  chamber  terminated  in  many  cases  by  a  short  narrow 
open  tubular  prolongation,  or  a  succession  of  such  chambers  in 
variable  numbers,  connected  together  in  a  moniliform  series,  varying 
in  direction  of  growth,  &c. 

As  this  genus  is  re-described  by  Mr.  Sollas  I  have  selected 
from  his  **  General  Characters"  so  much  of  his  diagnosis  as  the 
specimens  before  me  warranted.     The  forms  are  very  abundant  in 
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Fig.  4. 

Eig.  5. 
Fig.  6. 
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Fig.  8.  Entalophora  gigantopora,  Vine — an  ordinary  but  cbtf' 

acteristic  specimen, 

neocominensis,  D'Orb.  (now  separated  &(fi& 
E,  Jeasani,) 
striatopora,  Vine. 
Jessoni,  Vine. 

8. — DiASTOPORA  CHETACEA,  Vine. 

Diaatopara  cretacea  (n.   sp  ?)  Vine,   Brit.   Assoc.   Report,  Foeal 
Polyzoa,  1883. 

Zoarium  adherent,  with  a  nearly  circular  outline,  depressed  in 
the  central  part,  very  much  thickened  at  the  edges  by  stunted 
(partially  grown)  cells,  but  without  basal  lamina.  Zoaeui  irregularly 
arranged,  contracted  towards  the  proximal  and  thickened  at  the 
distal  extremities,  separated  by  interspaces ;  orifice  circular  with  a 
thickened  peristone.     Oeeda  an  inflated  cell. 

Localities :  Cambridge,  Greensand ;  Upper  Chalk,  Sussex  (Miss 
E.  C.  JeUy.) 

This  species  is  represented  in  Mr.  Jesson's  collection  by  a 
single  example,  and  this  seems  to  have  been  derived  from  the 
Cretaceous  rocks  above.  The  specimen  is  rather  more  water-worn 
than  ordinary  examples  of  Pol^'zoa  from  the  Cambridge  Greensand 
horizon. 

9. — DiASTOPORA  CRETACEA,  Vine.    Var.  lineata  var.  nov.,  PL  2, 

fig.  8. 

Zoarium  adnate,  with  a  circular  or  semi-circular  outline. 
Zocecia  linear,  but  rarely  more  than  three  or  four  in  the  series,  the 
last  cell  originating  a  new  lineal  departure  until  the  edge  of  the 
Zoarium  Is  reached ;  primar}'^  cells  irregular,  central.     Ooicia  ? 

LocoUity :  Cambridge,  Greensand. 

10. — DiASTOPORA  FEOUNDA  (sp.  nov.) 

Zoarium  variable,  either  flat  and  circular,  or  dome  shape, 
proliferous ;  basal  colony,  or  disk  about  eight  or  nine  millemetres  in 
diameter,  overlaid  by  another  colony  rather  less  in  diameter,  and 
then  by  others  still  decreashig  in  size.  Zocecia  variable,  elongated 
but  rarely  exposed,  except  at  the  distal  extremity  of  the  cell ;  orifice 
circular  (normal),  or  slightly  elongated  (worn),  peristome  thin,  not 
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the  former  species  does  not  lend  any  support  to  this  conjecture." 

I  believe  Mr.  Sollas  is  perfectly  justified  in  his  conjecture  that  the 

two  species  are  distinct,  only  from  my  own  observations  I  find  that 

YT.  lavia  is  more  often  lageeniform  than   W.  tttbercuUUa^  but  I  have 

fomid  that  both  forms  of  tests  are  either  tubermUUe  or  free  so  that 

mere  outline  is  no  sufficient  guide.      Dr.  K.  Hausler,  however, 

speaking  of  the  Jurassic  Troch/immini  says  of  WebbiruB  (p.  353  op. 

cit.  above)  '*  that  though  present  in  almost  every  Jurassic  Zone — 

beginning  with  the  Lias  only  two  or  three    species    could    be 

discovered"  (in  the  zones  described  by  him.)      One  of  these  is 

Troehammina  (Webbina)   irregalaris  D'Orb.,   but  the   description 

given  by  the  author  is  very  different  from  the  re-description  of  the 

Genus  by  Mr.  Sollas. 

Troc/uMnmini  (Webbinse)  irregularis,  D'Orb. 
**  Aimala  "  (op.  cit.  p.  362,  pi.  XV.,  fig.  15.) 

'*  Test  thin,  fragile,  finely  ^arenaceous,  one  or  more  chambered ; 
monothalamous  variety  consisting  of  a  small  pyriform,  or  almost 
hemispherical  chamber ;  polythalamous  variety  straight  or  irregularly 
curved &c." 

Up  to  the  point  where  the  description  is  broken  off  many  of  the 
smaller  attached  forms  of  the  Cambridge  Greensand  and  Jurassic 
agree,  and  even  the  "  short  stolens,"  are  likewise  present  in  some. 


23. — Tbochammini  HELVET0-JURA88TCA,  Hausler.    PI.  II.,  figs. 

12.12a  and  15-16. 
Annals  Mag.  Nat.  Hist  Ser.  5,  VoL  10,  pi.  XV.,  figs.  10-1 1. 

Test  coarsely  arenaceous,  chambers  irregular — adherent  in  the 
early  stages  of  growth,  free  and  unattached  in  later  stages. 

Localities:  Lower  Malm  Aargon  (Hausler  Jurassic) ;  Cambridge 
Greensand. 

This  is  the  most  abundant  of  the  forms  found  in  Mr.  Jesson's 
material,  and  it  would  be  quite  easy,  if  convenient  to  do  so,  to  found 
a  number  of  varieties  out  of  the  abundance.  But  a  few  remarks 
may  be  advantagous.  As  the  early  adherent  stages  of  T.  lielvetO' 
pirassica  very  closely  resemble  Webbina:,  it  may  be  possible  to  mistake 
the  one  for  the  other,  only  that  WehbitKB  (species  described)  is  never 
coarsely  arenaceous  in  its  initial  stages,  and  close  observation  would 
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Family  LiCHENOPOBID-E,  Smitt. 
HinckB,  Brit.  Marine  PolyBoa,  Vol.  I.,  p.  471,  1880. 
=  Ca/veidte  (part)  D'Orbigny. 
=  DiscaparemdcBf  Busk.  Brit.  Mus.  Catalogue,  part  111.,  1875. 
13.— LlOHENOPOBA?  PAUCIPORA,  Vine. 
=  Lichenopara  paucipora,  Vine,  Quart.  Jour.  Geol.  Soc.,  Nov.  18Si 
(with  figure)  p.  853 ;  Ibid  (op.  cit.)  May,  1885— Note  p.  113. 
This  peculiar  species,  was  represented  by  several  specimens  in 
Mr.  Jesson's  origmal  collection,  but  specimens  were  sent  by  him  to 
Prof.  Duncan  for  identification,  as  Mr.  Jesson  supposed  them  to  be 
allied  to  the  Corals,  if  not  new  types  of  the  group.     Prof.  Duncan 
handed  them  over  to  Mr.  George  Busk  and  ultimately  the  specimens 
passed  from  his  cabinet  to  mine.     When  1  described  the  forms  I  was 
entirely  ignorant  of  the  locality  whence  they  were  derived.     After 
the  publication  of  my  paper  Mr.  Jesson  wrote  me  respecting  the 
specimens,  Ac.     When  sketching  out  my  original  description  I  knew 
of  no  group,  recent  or  Fossil,  in  which  they  could  be  placed,  except 
among  the  Lichenoporidae,  and  as  only  two  Genera  are  given  by 
Mr.  Hincks — Lichenopara  and  Domopora,  I  prefered  to  present  it  as 
a  member  of  the  first,  rather  than  of  the  second  genus.     After  the 
publication  of  my  notes  Mr.  A.  W.  Waters  expressed  to  me  his 
doubts  respecting  the  placement  of  the  form  amongst  ordinary 
LicheTiopora,  and  out  of  deference  to  him  I  have  placed  (?)  after  the 
generic  term.     It  is  very  evident  that  the  specimen  described  is 
remarkable,  both  on  account  of  its  peculiar  stipitate  colunm  and 
disk-like  capitulum,  and  I  have  not  been  able  to  find  in  the  writings 
or  figures  of  Goldfuss,  Hagenow,  Roemer  or  Novak  any  indications 
of  forms  similar  in  character,  either  among  the  Greensand  or  Upper 
Chalk  Polyzoa. 

Locality:  Cambridge,  Greensand. 
14. — LiCHENOPORA  RADIATA  (?)  Audouin  (or  variety  of  same.) 
Discoporella  id.  Busk.  Brit  Mus.  Cat.  pi.  III.,  p.  32.     Plate  XXXIV., 
fig.  8.     (Non.  Hincks.  Brit.  Mar.  Polyzoa,  pi.  LXVII.,  fig.  9.) 
There  are  a  few  specimens  of  a  species  of  Lichenopora,  of  the 
Discoporella  type  in  the  Jesson  collection,  but  these  are  more  like 
Busk's  figure  than  Hincks'. 
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connate,  aggregated  into  fasciculi,  and  continuous  throughont  t^f 
length  of  the  fasciculus,  at  the  extremity  of  which  only  they  ope»3  ; 
wall  of  cells  porous ;  no  intermediate  pores  or  cancelli.     Busk.  Bri  t. 
Mus.  Cat,  pt.  III.,  Cyclostomata,  p.  37. 

The  family  are  represented  by  two  Genera. 
IG. — Truncatula  sp.  (T.  repens  ?  Hag.  d.  Bryoz.  Kreid.,  pi.  III., 
fig.  1.) 

Truncatula  Uagenow  {Idirumea  sp.  of  authors.) 
Only  one  poor  specimen  of  this  genus  was  found  in  the  Jesson 
material. 

Zoco/t^w;  Cambridge,  Greensand;  Faxoe  Limestone ;  Maestricht, 
Palkenberg  (Hagenow.) 


The  following  peculiar  Genus  has  been  founded  by  D'Orbigny 
for  the  placement  of  Fossils  called  by  Michelin  Pelagia  and  Idmonea 
(/.  aculeata  Mich.)  Novak  has  adopted  the  Genus  for  his  work  on  the 
Bryozoa  of  the  Bohemian  Cretaceous  series,  and  the  British  forms 
are  related  to  his,  rather  than  to  D'Orbigny 's  Osculipora, 

Genus  Osculipoba,  D'Orb. 
17. — ^OSCULIPORA  TLEBIA,  Novak.  Beit.  z.  Kennt.  der  Bryoz.  der 
Bohm.  Kried.  p.  112,  Tab.  X.  f.  16-34. 

Forms,  evidently  belonging  to  this  species,  are  very  abundaut 
in  the  Cambridge  material.  These  are  generally  found  as  simple, 
and  much  branched.  While  some  few  of  the  specimens  in  the 
Jesson  collection  may  be  referred  to  as  the  bases  of  species  of 
Entalophored,  others  are  undoubtedly  species  of  the  Froudiporidse  of 
Busk,  and  Oaeulipora  may  be  related  to  Fasdculipora  if  not  a  true 
member  of  the  Genus.     Fascicular  few  in  number. 

Sub-Order,  CllElLOSTOMATA,  Busk. 

See  Brit.  Mus  Oat.,  pts,  I.  and  II.  ;  the  Monograph  of  the  Polyzoa  of  the  Crag 
(BoBk) — British  Marine  Polyzoa,  Vol.  I.,  Hincks ;  and  the  six  Reports  on 
Fossil  Polyzoa  (mihi),  British  AKsociation,  1880  to  1885,  for  special 
details  of  Recent  and  Fossil  Polyzo  >. 


Family  MKMBKAMPORIDiE,   Husk. 

Brit.  Mus.  Cat.,  pt.  L,  Busk  ;  Crag  Polyzoa,  Busk  ;  Brit.  Marine  Polyzoa,  Hincks ; 
Challenger  Repoiis,  Polyzon,  Busk. 

i 
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Description  of  Plate  II. 
Fig.  7.     Stomatopora  gracilis,  Miloe  Edwards  (?)  x  88  dia. 
Pi^.  8.    Diastopora  cretacea,  Vine.    Var.  Lineata,  Vine,  x  83 

dia. 
Fig.  9.  „        megalopora,  Vine.     9a,  and  96,  Ovicells  of 

another  specimen,  9c,  Natural  size  of  Colony. 
Vig.  10.  Membranipora  Dumerilli,  Var.  cantabrigensis.  Vine. 

a    few    cells    showing    the     ovicell    and 

avicularia. 
Fig.  11.  Microporella  (?  antiquata).    The  most  characteristic 

cells  of  the  specias  described. 

FORAMINIFEKA. 

Fig.  1 2,  Trochammini  helveto-jurassica,  Hausler. 

Fig.  12a,  Portion  of  the  wall  of  Chamber,  x  130  times. 

Fig.  13,  Webbina  Isevis,  Sollas. 

Fig.  14,         „       tulierculata.  Sollas. 

Fig.  15,  Variety  (?)  of  T.  helveio-jv/rassica. 

Fig.  16,      „        (?)      „        „        „  (Haplophragmium  ? 

Reuss.) 
Fig.  17,  Textularia  agglutinans  (?)  D'Orb. 
The  whole  of  the  above,   except   12a,   reduced    from  large 
Camera  drawings. 


ON    THE    ORIGIN    OF    THE    CHALK    DALES    OF    YORKSHIRE.     BY 
J.   R.  MORTIMER,   F.G.S. 

The  great  interest  attaching  to  the  formation  of  the  Chalk 
Valleys  has  been  much  increased  by  an  able  Paper  read  by  the 
Rev.  E.  M.  Cole,  of  Wetwang,  at  a  meeting  of  the  Members  of  the 
Yorkshire  Geological  and  Polytechnic  Society,  held  at  Driffield, 
July  2nd,  1879.* 

Mr.  Cole  if  I  understand  him  rightly,  attributed  the  formation 
of  those  dales  to  erosion  subaerial,  submarine  and  glacial.  In 
the  subsequent  discussion,  Mr.  Dakyns  of  the  Geological  Survey, 

♦  York.  GeoL  and  Polyt.  Society,  Vol.  VII.,  Part  II„  p.  128. 
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Family  MiCBOPOBELLIDiE,  Hincks. 
British  Marine  Polyzoa,  Vol.  I.,  p.  204 :  Ohalleoger  Reports,  Poljrzoa,  Bosk,  (put.) 
19.— MiOROPORELLA  Sp.  (?  ANTIQUATA).     PI.  II.,  fig.  11. 

Zoarium,  encrusting.    ZocRcia^  marginate,  aperture  semi-ciiciiliCi 
lower  lip  entire,  with  a  circular  umbo  (pore  ?)  below. 

LocalUy :  Cambridge,  Greensand. 

There  is  in  Mr.  Jesson's  collection  a  single  colony,  of  only  & 
few  cells,  of  a  species  of  Microporella  (?)  that  I  cannot  identify  in 
any  published  figures  known  to  me.     The  cells  are  margiD&te, 
similar  in  some  respects  to  Flustramorpha  mcirgincUa,  Busk  (Chal- 
lenger Report,  pi.  XX.,  fig.  8),  but  the  cell  mouth  is  different,  and 
beneath  the  lower  lip  is  either  a  small  tubercle  or  a  circular  pore, 
and  as  this  is  only  well  shown  on  the  surface  of  one  cell  no 
comparison  can  be  instituted.    The  cells  are  one  millemetre  in  length, 
and  the  colony  is  7  mm.  long,  and  2  mm.  broad. 


Family  Selenariid^,  Busk,  1853. 
Only  two  Genera  are  placed  by  Busk  in  this  family  Cupularia 
Lamx.,  and  LuntdUes  Lamx.,  and  besides  giving  a  very  fair 
description  of  the  generic  and  specific  characters  of  the  Crag  species, 
a  rather  full  list  of  all  known  species  is  furnished  by  the  author.* 
The  family  is  represented  by  only  one  Genus — LuntdUes — in 
the  Cambridge  Greensand  collection,  and  by  only  one  species  of  the 
Genus. 

G^nus  LUNULARIA,  Lamoroux. 

Busk,  Monograph  of  the  Challenger  Polyzoa  (Cheilostomata) 
1884.  =  LumUities  Lamx.  Busk  and  other  authors  generally, 
Zoada  disposed  in  series,  radiating  from  the  centre  and  bifurcating 
as  they  advance  towards  the  border ;  the  vibracula  lying  in 
linear  series,  alternating  with  those  of  the  Zoacia.  The  chitinous 
vibraculum  usually  bifid,  or  trifid  at  the  extremity.  Busk,  Challenger 
Monogr.  (op.  cit)  p.  208. 

20. — LUNULARiA  CRBTACEA,  Defrance. 
=Lunulite8  cretacea  Defrance,  D'Orbigny. 

The  specimens  which  I  place  here  are  not  numerous  in  the 

♦  Monograph  of  the  Crag  Polyzoa,  pp.  78-80. 
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along  lines  of  bedding  in  continuous  sheets,  and  in  some  places  in 
little  streams  along  open  joints.  This  is  a  feature  observable  all 
along  the  chalk  cliff  wherever  its  base  is  swept  clean  of  debris. 
These  streamlets  have  escaped  from  the  rock,  between  the  existing 
tide-lines,  ever  since  the  sea  and  land  held  their  present  positions, 
yet  there  is  no  well  marked  symptom  that  any  subterranean  channel 
is  being  excavated  by  this  natural  underground  drainage. 

Along  the  out-cropping  edge  of  the  chalk,  springs  of  water 
woold  then  as  now  escape  from  the  edge  of  hollows  on  the  surface 
of  the  clays  immediately  under  the  chalk,  or  where  the  foot  of  the 
out-cropping  chalk  was  the  least  covered  with  obstructing  debris. 
These  springs  have  been  running  ever  since  the  chalk  hills  were 
poshed  into  their  present  position,  without  having  denuded  the  chalk 
more  than  a  few  feet,  or  formed  any  visible  subterranean  channel, 
except  in  rare  cases ;  moreover,  the  springs  which  are  now  found  in 
Talley  bottoms,  do  not,  in  any  case,  to  my  knowledge,  escape  from 
the  head  of  the  valley,  but  from  the  upthrown  side  of  the 
valley,  and  sometimes  near  where  the  side  juts  a  little  into  the 
valley  bottom,  as  at  Thixendale  and  Burdale,  where  there  is  no  trace 
of  eating  back  in  the  form  of  an  incipient  side-dale.  Besides  these 
streams  only  run  in  the  valley  bottoms  where  the  Kimmeridge  or 
Neocomian  clay  happens  to  reach  the  surface,  and  as  soon  as  that  falls 
below  the  surface,  the  streams  disappear  and  sink  to  the  water-  line 
in  the  chalk.  The  same  holds  good  for  the  gypsey  valley,  the 
stream  is  only  observed  ou  the  surface  when  clay  is  immediately 
underneath,  except  after  much  rain,  when  the  subterranean  water- 
line  frequently'  rises  and  floods  the  surface,  and  then  runs  along  a 
hollow  or  drains  on  the  surface  until  it  meets  with  higher  ground, 
where  it  disappears  for  some  distance,  and  becomes  part  of  the 
subterranean  water-sheet,  after  which  it  again  appears  on  the  surface. 
There  is  no  visible  appearance  that  such  higher  chalk  ground  is  being 
excavated.  This  is  just  what  would  occur  in  former  times ;  and  I 
repeat  that  in  such  a  small  area  as  the  Wolds,  streams  could  not 
exist  of  sufficient  power  to  excavate  the  existing  valleys.  Besides, 
to  do  this,  such  imaginary  streams  would  have  had  to  run  in  opposite, 
and  in  every  direction. 
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Mr.  Jesson's  collection,  and  every  aspect  of  iadividual  growth  cao 
be  studied  with  perfect  safety,  but  I  am  not  prepared  to  enter  into 
a  full  discussion  of  the  minute  structures  given  by  Mr.  Sollas.  One 
remark,  however,  may  be  quoted  from  his  paper.  Speaking  of  the 
species  of  Webbina^  described  below,  he  says,  *'  It  did  not  occur  to 
me  to  question  the  arenaceous  character  of  (WMina),  till  in 
examining  a  thin  slice  of  Ventriculite.  ...  I  observed  two 
specimens  of  a  foraminifera  in  section  presenting  the  same  outline 
of  that  of  the  supposed  W.  h  regularise  and  adherent  like  it  to  a 
piece  of  coprolite.  .  .  .  Both  these  sections  exhibit  in  an 
unmistakable  manner  the  tubulation  of  the  shell-wall  which  dis- 
tinguishes the  VUrea  perforata,  .  .  .  And  next  and  most 
important,  that  these  Wehhina  are  truly  perforate  foraminifera." 
Geol.  Mag.  loc.  cit.  pp  102-103. 

21. — Webbina  tuberculata,  Sollas,    PI.  II.,  fig.  14. 

Sollas:  Geol.  Mag.  1877,  p.  104,  pi  VI.,  figs.  4  to  7  and  9. 

Surface  of  test  ornamented  by  a  number  of  tubercles  irreg^arlj 
(?)  disposed,  generally  hemispherical  and  depressed,  resembling 
rivit-heads  of  an  iron  girder. 

Locality:  Cambridge.  Greensand. 

This  is  a  very  abundant  form  in  Mr.  Jesson's  material,  and 
I  can  fully  endorse  Mr.  Sollas's  remarks  as  to  the  peculiar 
ornamentation  of  the  surface.  Occasionally  the  ornamentation  is  so 
regfular  that  it  is  possible  to  count  the  tubercles  as  they  are  disposed 
in  rows. 

22.— Webbina  l^vis,  Sollas,    PI.  II.,  fig.  13. 

Sollas,  Geol.  Mag.  (op.  cit.  p.  103-4  )  pi.  VL,  figs.  1-3. 
?  Trochammini  (Webbina)  irregularis  Dr.  Hausler,  Ann.  Mag.  Nat. 
History.     Ser.  5,  Vol.  10,  pp.  349-337,  pi.  XV.,  fig.  15. 

Surface  of  test  smooth,  not  tuberculated. 

Locality :  Cambridge,  Greensand. 

In  his  remarks  on  the  latter  species  Mr.  Sollas  says  (loc.  cit., 
p.  104),  *'  As  the  contents  of  the  Cambridge  Greensand  bed  have 
been  subjected  to  very  considerable  attrition,  it  is  just  barely 
possible  that  W,  hcvis^  is  simply  W.  tuberculata  with  its  outer 
tubercles  worn  off.     The  smooth,  beautifully  finishel  appearance  of 
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preyent  a  misoonception,  or  at  least  a  misunderstanding  of  t^ 
different  forms.    I  speak  of  the  superficial  aspect,  and  not  of  1 1 
microscopical  characters  given  by  Mr.  SoIIas.     In  fig.  12a,  I  ha^« 
given  a  camera  drawing  of  the  external  of  Chamber,  fig.  \% 
magnified  about  180  times.    The  fragments  are  given  as  arranged  by 
the  unintelligent  sarcode  of  the  animal,  the  white  interspaces  sho^ 
where  the  pieces  have  been  cemented  so  as  to  form  a  chamber.    All 
the  rest  of  the  chambers  are  similarly  constructed.    Fig.  15,  repre- 
sents one  of  the  many  varieties  of  this  Group,  but  it  will  be  observed 
that  the  last  chamber  is  very  different  from  that  of  fig.  12. — a  portion 
of  the  primary  chamber  is  broken  away,  but  it  has  never  been  so  large 
and  prominent  as  the  species  described.     Another  variety  (?) — but  of 
which  I  have  my  doubts — ^is  given  in  fig.  16,  pi.  II.     The  terminal 
chamber  is  altogether  different  from  the  ordinary  rim    of    the 
TroehamnUni  of  the  Cambridge  horizon,  and  in  the  third  chamber 
from  the  top,  there  is  apparently  a  perforated  opening.     It  may  be 
that  this   form  is  related  to,  or  perhaps  a  member  of  the  Genus 
Raplophragmium  of  Reuss  (Mono.  Carb.  and  Permian.  Foraminifera) 
Paladont  Soc. 


24. — Textularia  agglutinans,  D'Orb.    PI.  II,  fig.  17. 

See  Brit.  Mus.  Cat.  Foraminifera  (Prof.  T.  Rupert  Jones,)  pp.  26-27  and  85. 

Note  on  the  Foraminifera  of  the  Chalk,  by  T.  Rupert  Jones,  F.R.S.  2n(l.  Edition 
of  Dixon*8  Geology  of  Sussex,  and  supplementary  notes  Brit.  Mus.  Catalogue, 
pp.  86  to  88,  wrote  by  Joseph  Wright  (op.  cit.  pp.  89-90.) 

There  is  present  in  the  Greensand  material  a  few  specimens  of 
TexitUcma  which  can  hardly  be  separated  from  T.  agglutinatiSy  D'Orb. 
I  have  figured  the  most  characteristic  of  the  forms. 

Locality :  Cambridge,  Greensand. 

No  Foraminifera,  excepting  Parkeria,  is  quoted  in  the  Cambridge 
Greensand  list  (Cat.  of  the  School  of  Mines).  Neither  are  any  given 
in  the  Cenomanian  series  besides  Pa/rkeria  in  Prof.  T.  Rupert  Jones* 
Brit.  Mus.  Cat.;  p.  9  ;  and  no  mention  of  Textularia  is  made  in  the 
Gault  lists  of  either  the  School  of  Mines  Catalogue  or  in  that  of 
Prof.  Jones.  In  the  Turonian  series,  or  Chalk  Marl  and  Lower 
Chalk,  several  species  are  named,  but  not  the  above  (Catalogue  of 
Poss.  Poram.  Brit.  Mus.,  1882,  p.  10). 
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strougly  opposed  these  views,  and  expressed  his  belief 
they  were  nearly  all  caosed  by  streams  of  running  watff,iriidi|i 
I  fully  comprehended  his  meaning,  originated  at,  and  flowed  firan' 
upper  end  of  each  valley  to  lower  ground  and  then  to  the 
Though  this  fluviatile  theory  has  been  and  is  still  held  by  aooMtf I 
the  best  Geologfists  of  the  day,  it  does  not  seem  applicable  to  Al 
area  under  cx)n8ideration.  The  valleys  themselves  do  not  show  flf 
well  marked  proof  of  having  been  excavated  by  running  wtter; 
whilst  the  very  few  existing  streams  now  running  for  short  disUnoei 
along  some  of  the  valley  bottoms,  do  not  seem  to  have  hid  MJ 
relation  to  such  a  vast  number  of  streams  as  would  have  bev 
required  to  produce  the  existing  valleys.  Moreover  there  ■ 
no  evidence  that  one  of  these  dales  has  ever  been  deepened,  or  eila 
l)ack  since  the  glacial  period  (or  last  upheaval  of  the  chalk)  If 
existing  streams.  In  support  of  this  fluviatile  action,  it  his  beei 
urged  that,  if  the  land  were  depressed  to  ita  former  level,  we  ahondl 
then  have  fresh  water  running  down  these  valleys,  deepening  that 
bottoms.  This  would  not  be  the  case.  Whether  the  sea  wis 
elevated,  or  the  land  depressed,  almost  any  amount  of  rainfall  wodd 
bo  able  to  permeate  the  porous  ground  (especially  at  a  time  whea 
there  was  no  covering  of  drift,  and  all  must  admit  these  valleys  to 
be  preglacial),  and  pass  readily  through  the  open  chalk  rock  to  the 
water  line,  and  thus  drain  into  the  sea  in  the  form  of  a  broad  sheet, 
all  along  the  shore  between  high  and  low  water  mark.  No  weD 
defined  surface  or  subterranean  streams  of  fresh  water  would  ever 
1h^  able  to  exist  in  the  chalk  atea. 

Could  we  substitute  chalk  for  the  drift  deposits  which  cover  the 
chalk  in  the  Holderness  basin,  we  should  then  have  no  surface 
streams  running  there  as  now ;  all  the  water  which  now  escapes  in 
places  along  the  inner  edge  of  the  chalk  range,  over  the  thin  edge  of 
the  capping  of  the  drift  clay,  would  drain  quietly  beneath  the 
surface  of  the  chalk  into  the  sea  without  forming  any  surface  or 
subterranean  streams  ;  just  as  large  quantities  of  water  can  now  be 
seen  draining  into  the  sea  between  the  tide  lines.  During  October, 
1881,  Mr.  Lamplugh  and  myself,  observed  at  the  base  of  the 
vertical  cliff  opjjosite  Buck  ton  Hall,  a  spring  of  fresh  water  trickling 
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the  western  edge  of  the  Wolds,  north-eastwards  to  Wharram-le- 
street,  and  cuts  at  an  angle  of  about  40^  the  axis  of  elevation  run- 
ning £.  and  W. 

In  further  support  of  my  theory  of  the  formation  of  the  chalk 
Talleys,  I  will  endeavour  to  point  out  and  explain  a  few  of  the 
leading  features  observed  along  this  line  of  section. 

Commencing  at  the  western  extremity,  it  will  be  observed  that 
the  base  of  the  chalk  is  about  500  feet  above  the  ordnance  datum 
line,  and  the  beds  dip  for  a  short  distance  about  5^  degrees  to  the 
S.W.  This  dip  becomes  somewhat  less  and  less  for  about  one  mile 
N.E.,  when  the  beds  begin  to  dip  slightly  in  the  opposite  direction. 

At  this  highest  point  the  base  of  the  chalk  is  600  feet  above 
O.D.  line,  and  is  in  immediate  contact  with  the  Kimmeridge  clay. 
Thence  to  that  extensive  rent  called  Thixeudale  (which  is  about 
25  yards  wide  at  the  bottom  where  crossed  by  the  line  of  section), 
the  beds  curve  slightly,  forming  a  trough  or  synclinal.  The  head 
or  upper  end  of  this  gr^at  dale  (Thixendale)  begins  close  to 
Aldro  on  the  very  summit  of  the  N.W.  edge  of  the  Wolds,  and 
about  half-a-mile  from  the  outer  margin  of  the  chalk.  Here  at 
first  it  deepens  rapidly,  but  widens  gradually ;  afterwards  it  gradually 
deepens  for  some  miles,  and  widens  the  whole  of  its  length  eastwards 
to  near  Driffield,  a  distance  of  about  15  miles,  its  course  being 
somewhat  sinuous.  The  bottom  of  its  eastern  end  is  covered  for  a 
distance  of  10  miles  to  a  depth  of  from  10  to  30  feet  with  chalk 
gravel,  the  upper  10  feet  of  which  is  well  water-worn,  and  nearly 
free  from  earthy  matter  (ground  chalk),  mixed  wuth  subangular 
jQints,  and  a  few  foreign  boulders  of  various  sizes  and  many  kinds  of 
rock ;  below,  the  water-worn  appearance  diminishes  gradually  down- 
wards, in  all  the  sections  I  have  seen,  and  finally  becomes  unwater- 
worn,  and  mixed  towards  the  bottom  with  angular  lumps  of  chalk 
and  flint  to  a  depth  of  30  feet ;  a  greater  depth  I  have  not  seen. 
But  I  know  of  no  section  where  a  smooth,  flat  surface  is  shown  at 
the  bottom  of  this  dale,  or  any  other,  which  should  be  the  case  if 
these  valleys  were  cut  down  by  the  erosive  action  of  rivers.  The 
other  or  north-western  end  of  this  dale  (Thixendale)  consists,  at  the 
bottom  for  a  distance  of  4  miles,  of  Einmieridge  clay,  except  for  a 
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short  distance  at  its  termination,  where  it  rises  upwards  through 
the  chalk.  Throughout  the  greater  length  of  this  valley  the  beds  of 
chalk  on  each  side  are  found  in  nearly  every  pit  to  dip  more  or  less 
from  the  centre  of  the  valley,  or  in  opposite  directions,  while  the 
base  of  the  chalk  is  highest  an  tlt^  north  Me.  For  a  considerable 
distance  along  the  north  side  of  this  dale,  extending  from  Raisthorpe 
to  within  half-a-mile  of  Aldro,  large  masses  of  the  chalk  hillside 
have  slipped  to  lower  levels,  and  formed  a  kind  of  broken  terrace 
or  ledge.  On  the  opposite  or  south  side  no  well-marked  slip  is 
noticeable. 

Proceeding  along  the  line  of  section  into  Back  Dale,  the  beds 
of  the  intervening  ridge  are  found  at  first  to  dip  5**  north  and 
diminish  to  2**  north  near  the  centre  of  the  ridge.  At  the  foot  of 
the  southern  hillside  of  Back  Dale,  the  bottom  of  which  is  in  the 
main  only  a  few  feet  in  width,  there  is  about  half-way  up  the  valley 
a  line  of  remarkably  formed  mounds  extending  for  about  half-a-mila 
The  section  cuts  them. 

During  the  second  week  in  October,  1879,  in  tho  presence  of 
Mr.  Dakyns,  of  the  Geological  Survey,  and  Dr.  Wood,  of  DriflSeld,  I 
caused  three  excavations  to  be  cut  across  the  ridge  of  the  most 
western  mound,  and  at  a  depth  of  one  to  two  feet,  the  hard  chalk 
rock  was  reached,  the  beds  of  which  were  found  standing  at  an 
angle  of  35®  N.  in  the  most  westerly  cut,  and  at  an  angle  of  65**  N. 
in  the  cut  near  the  summit  of  the  mound.  These  excavations  showed 
that  the  masses  of  the  chalk  had  slipped  from  the  adjoining  hillside 
and  fallen  on  their  edges.  No  trace  of  any  similar  slipped  masses  is 
observable  on  the  opposite  hillside.  These  slips  are  the  most  striking 
of  their  kind  that  I  know  of  in  the  Wolds ;  though  slips  of  a 
like  kind  are  found  all  along  the  outer  margin  of  the  chalk  wolds. 
The  above  mentioned  are  exceeded  in  distinctness  of  form  only  by  a 
line  of  hillock-formed  masses  extending  from  near  Thorp- Bassett 
towards  Wintringham,  and  called  "  Stack  Hills."  Our  line  of  section 
continuing  over  the  broad  and  somewhat  unevenly  topped  high  ground 
on  the  N.N.E.  side  of  Back  Dale  presently  cuts  a  chain  of  very 
curious  hollows  in  the  surface,  five  in  number,  rudely  linked  together 
at  their  ends,  which  seem  to  branch  from  a  little  dale,  which  runs 
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diagonally  from  Back  Dale,  as  shown  in  diagram  No.  2.  They 
extend  in  an  east  and  west  direction  over  a  mile,  and  rmi  nearly 
parallel  with  Back  Dale  and  the  line  of  remarkable  mounds  at  the 
bottom  of  Back  Dale. 

The  chalk  strata,  as  shown  in  a  pit  a  little  distance  from  the 
north  side  of  these  hollows,  and  in  one  close  to  the  keeper's  cottage, 
near  the  line  of  section,  have  no  well-marked  dip  in  any  direction 
From  this  point,  for  a  considerable  distance,  very  little  can  be 
ascertained  of  the  dip  of  the  beds.  The  first  pit  we  come  to  is  on 
the  south  side  of  a  hollow  forming  the  top  of  Deep  Dale ;  it  is  of 
small  dimensions  and  exposes  nothing  but  an  accumulation  of  small 
un water- worn  chalk  detritus.  The  dip  and  position  of  the  beds  of 
chalk  are  not  ascertainable  until  reaching  the  southern  corner  of 
Wharram  Percj^  Hogwalk,  about  half-a-mile  from  the  eastern  end 
of  my  section  of  this  high  ground ;  here  the  dip  is  2°  to  the  south. 
The  next  and  most  northern  exposure  of  the  rock  along  my  sectiofi 
is  at  a  spring*  issuing  from  the  escarpment  of  a  deep  ravine  (the 
entrance  to  Wood  Dale),  a  little  to  the  south  of  Wharram  station. 
At  this  place  the  beds  are  in  part  composed  of  red  chalk,  and  dip  5® 
south.  Crossing  Wood  Dale,  which  is  clearly  in  the  line  of  a  fault, 
the  base  of  the  chalk  on  the  N  E.  side,  close  to  the  Wharram 
station,  is  shown  about  40  feet  lower  than  it  is  at  tlie  spring  on  the 
opposite  side  of  the  ravine.  Half-a-mile  further  on  there  is  a  quarry, 
nearly  opposite  Wharram  school -room,  where  remarkable  contortions 
are  visible  in  the  chalk,  the  beds  standing  nearly  vertical. 

This  being  the  northern  limit  of  my  survey  I  will  rapidly  retrace 
the  line  of  section,  and  give  my  explanation  of  the  origin  of  the 
obsen-ed  phenomena  along  this  line. 

The  first  feature  of  moment,  and  probably  the  most  puzzling,  is 
the  chain  of  trough-like  hollows  (fig.  2)  running  parallel  with,  and  a 
little  to  the  south  side  of,  the  ridge  of  high  ground,  which  forms 
the  northern  limit  of  my  section.  The  form  of  these  hollows  is  such 
as  to  preclude  the  possibility  of  their  having  been  formed  by 
fluviatile  action.  Neither  can  they  possibly  be  attributed  to  the 
scooping  action  of  a  glacier.  They  possess  no  apparent  inlet  or 
outlet ;  the  shallow  end  of  one  hollow  passes  for  a  little  way  the 
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admit  of  the  clay  bein^  squeezed  out  and  washed  away  at  the  S. 
side  of  the  dale ;  and  here  and  there  masses  of  chalk  left  unsup- 
ported would  break  off  and  fall  on  their  edges,  in  the  position  now 
occupied  by  these  Back  Dale  mounds. 

Again,  on  reaching  the  next  dale  (Thixendale)  we  observe,  as 
previously  mentioned,  displaced  masses  of  rock  on  one  side  of  the 
valley  only.  The  base  of  the  chalk  on  the  north  side  of  the  valley 
is  from  20  to  50ft.  higher  than  on  the  south  side ;  the  weight  of  the 
superincumbent  rock,  resting  on  yielding  clay,  has  caused  masses  of 
chalk  along  the  north  side  of  the  dale,  to  break  off  and  slide  to  lower 
levels,  leaving  a  ledge  or  terrace  above,  and  somewhat  increasing 
the  dip  of  the  beds  of  these  slipped  masses.  Springs,  one  at  Burdale, 
and  one  at  Thixendale,  issue  from  this  side  of  the  dale  only. 

From  the  opposite  dip  of  the  beds  on  the  two  sides  of  the 
valley,  as  shown  in  the  section,  you  will  observe  that  this  dale 
(Thixendale)  runs  for  some  distance  along  an  anticlinal,  the  very 
place  where  the  greatest  strain  would  be,  and  a  fracture  most 
liable  to  occur,  and  the  force  has  been  sufiSciently  great  to 
completely  sever  the  rock  here  and  in  Back  Dale,  and  to  throw  up 
the  intervening  mass  to  a  height  varying  from  10  to  50  ft. 

Other,  important  displacements  exist  in  this  neighbourhood. 
Near  Burdale,  about  2  J  miles  E.  of  my  line  of  section,  at  the  junction 
of  Fairy  Dale  with  Thixendale,  there  is  a  well  ascertained 
fault ;  at  the  west  side  of  Fairy  Dale  a  fine  spring  of  water  issues, 
and  the  red  chalk  comes  to  the  surface,  while  on  the  same  level 
at  the  opposite  side,  close  to  Burdale  Station,  about  60  yards  distant, 
a  well  was  sunk  about  the  year  1867  more  than  oOft.  in  depth, 
through  somewhat  disturbed  rock,  and  it  was  at  the  bottom  only, 
that  red  chalk  was  found.  In  the  autumn  of  1880,  I  obtained  with 
the  pick  and  the  boring  rod,  a  section  (fig.  5,)  across  the  bottom  of 
Fairy  Dale,  at  a  point  about  f  of  a  mile  from  the  mouth  of  the  Dale, 
and  a  little  N.E.  of  **  Fairy  Stones,"  which  also  proved  faulting.  But 
here  the  downthrow  is  only  about  8ft.,  and  what  at  first  seemed  a  little 
perplexing,  is  on  the  W.  or  opposite  side  to  the  downthrow  at  the  mouth 
of  the  dale.     Fortunately  the  cause  of  this  anomaly  is  near  at  hand. 

The  Fairy  Stones,  near  to  it,  previously  mentioned,  are  large 
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short  distance  at  its  termination,  where  it  rises  upwards  throogk 
the  chalk.  Throughout  the  greater  length  of  this  vallej  the  beds  of 
chalk  on  each  side  are  found  in  nearly  every  pit  to  dip  more  or  lea 
from  the  centre  of  the  valley,  or  in  opposite  directions,  while  tb 
base  of  the  chalk  is  highest  on  tlie  north  side.  For  a  considenble 
distance  along  the  north  side  of  this  dale,  extending  from  Raistboips 
to  within  half-a-mile  of  Aldro,  large  masses  of  the  chalk  hiibide 
have  slipped  to  lower  levels,  and  formed  a  kind  of  broken  temoe 
or  ledge.  On  the  opposite  or  south  side  no  well-marked  dipii 
noticeable. 

Proceeding  along  the  line  of  section  into  Back  Dale,  the  bedi 
of  the  intervening  ridge  are  found  at  first  to  dip  5^  north  and 
diminish  to  2**  north  near  the  centre  of  the  ridge.  At  the  foot  of 
the  southern  hillside  of  Back  Dale,  the  bottom  of  which  is  in  the 
main  only  a  few  feet  in  width,  there  is  about  half-way  up  the  valley 
a  line  of  remarkably  foiined  mounds  extending  for  about  half-a-mile. 
The  section  cuts  them. 

During  the  second  week  in  October,  1879,  in  the  presence  of 
Mr.  Dakyns,  of  the  Geological  Survey,  and  Dr.  Wood,  of  Driffield,! 
caused  three  excavations  to  be  cut  across  the  ridge  of  the  most 
western  mound,  and  at  a  depth  of  one  to  two  feet,  the  hard  chalk 
rock  was  reached,  the  beds  of  which  were  found  standing  at  an 
angle  of  35**  N.  in  the  most  westerly  cut,  and  at  an  angle  of  65*  N. 
in  the  cut  near  the  summit  of  the  mound.     These  excavations  showed 
that  the  masses  of  the  chalk  had  slipped  from  the  adjoining  hillside 
and  fallen  on  their  edges.     No  trace  of  any  similar  slipped  masses  is 
observable  on  the  opposite  hillside.    These  slips  are  the  most  striking 
of  their  kind  that  I    know   of   in   the   Wolds ;  though  slips  of  a 
like  kind  are  found  all  along  the  outer  margin  of  the  chalk  wolds. 
The  above  mentioned  are  exceeded  in  distinctness  of  form  only  by  a 
line  of  hillock-formed  masses  exteuding  from  near  Thorp- Bassett 
towards  Wintringham,  and  called  "  Stack  Ilills."     Our  line  of  section 
continuing  over  the  broad  and  somewhat  unevenly  topped  high  ground 
un  the  N.N.E.  side  of  Back  Dale  presently  cuts  a  chain  of  verv 
curious  hollows  in  the  surface,  five  in  number,  rudely  linked  together 
at  their  ends,  which  seem  to  branch  from  a  little  dale,  which  runs 
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been  deposited  upou  a  hill  of  lias  clay.  The  red  chalk  is  seen  at 
the  corner  of  the  valley  just  south,  so  the  fault  would  not  be  a  large 
one.  The  fault  also  would  have  to  wind  about  a  good  deal,  and  I 
do  not  like  winding  faults."  In  reply  to  this  it  seems  improbable 
that  a  yielding  substance  as  lias  clay  should  present  such  an  irregular 
surface  at  the  time  of  the  deposition  of  the  chalk,  as  to  account  for 
the  different  elevations  of  the  base  of  the  chalk  in  the  valley  bottoms. 
And  if  we  admit  this  for  the  lias  clays,  we  must  al»^o  admit  it  for 
the  Kimmeridge  and  the  Neocomian  clays,  which  are  more  frequently 
found  to  differ  very  considerably  in  elevation,  in  very  short, 
distances,  between  one  side  and  the  other  side  of  a  valley.  The 
irregularity  of  the  base  of  the  chalk,  in  Wold  Dale,  as  sometimes 
in  others,  and  the  apparently  crooked  appearance  of  the  dale,  or  fault, 
may  be  partly  due  to  the  masses  of  chalk  having  slipped  from  the 
upthrow  or  western  side  of  the  valley,  to  lower  levels,  and  so  masked 
the  true  base  of  the  chalk,  which  on  the  upthrow  side  is  often  higher 
than  it  seems,  besides,  a  small  fault  might  as  easily  be  crooked  as 
straight 

In  further  support  of  my  theory  of  the  great  strain  and  dis- 
placement the  cretaceous  beds  of  Yorkshire  have  sustained,  I  wish  to 
BQention  the  fact,  though  the  general  dip  of  the  whole  mass  is  to  the 
E.  and  S.E.,  scarcely  any  two  adjoining  pits  show  the  same  degree,  or 
direction  of  dip.  Local  variations  in  the  disturbed  beds  are  numerous 
and  frequently  great.  Crumpling  of  the  strata  is  also  frequent. 
In  the  Bempton  cliffs,  a  little  north  of  Flamborough,  there  is  a  grand 
example  of  the  crumpling  of  beds,  extending  from  top  to  bottom  of 
the  cliff,  a  distance  of  about  300  ft.,  with  a  slight  variation  at  the 
bottom.  At  Foxholes,  Weaverthorpe,  Langtoft,  Whinmoor  Build, 
Heslerton  Brow,  and  in  two  places  in  the  railway  cutting  between 
Mart  on  and  II  unman  by  Stations,  ai-e  similar  extensive  crumplings 
and  displacements  of  the  chalk  strata,  in  some  places  attended  with 
slight  faulting.  Many  minor  crumplings  may  also  be  observed 
throughout  the  area.  Though  these  crumplings  are  most  likely  due 
to  a  period  of  subsidence,  acting  on  lines  in  a  certain  direction  ;  while 
the  valleys  were  formed  duruag  a  period  of  upheaval  acting  along 
lines  in  a  different  direction ;  they  clearly  indicate  extensive  terrestrial 
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masses  of  chalk  and  flint  breccia  protruding  from  the  west  side  of  tiie 
dale ;  near  the  brow  of  the  hill,  an  extension  of  them  can  be  traced 
coming,  in  places,  to  the  surface  and  running  almost  at  a  right  angle 
from  Fairy  Dale,  some  distance  over  the  fields  in  the  direction  of 
the  head  of  a  valley  called  Wood  Dale,  coming  from  the 
Northern  edge  of  the  chalk  area,  past  Wharram  Station.  These 
Fairy  Stones,  and  the  line  of  breccia  observed  on  the  surface 
undoubtedly  fill  a  fissure  in  the  rock,  connecting  Fairy  Dale  with  the 
head  of  the  valley  (Wood  Dale)  coming  from  the  northern  escaq>- 
ment.  Mr.  C.  Fox  Straugways  informs  me  that  at  the  northern 
entrance  of  the  Burdale  tunnel,  the  Kimmeridge  clay  is  above  the  500 
contour  ou  the  W.  side,  and  at  about  the  450  contour  on  the  E.  side, 
thus  showing  the  base  of  the  chalk  to  be  50ft.  higher  on  the  former 
than  on  the  latter  side  of  the  valley  (Wood  Dale.)  This  proves 
almost  for  certain,  that  a  fault  extends  into  Fairy  Dale,  and 
causes  the  downthrow  on  the  N.  side  of  Fairy  Dale  in  my 
section  ;  while  there  is  a  downthrow  on  the  south  side  at  the  month 
of  the  valley.  I  also  made  a  section  further  east,  near  the 
termination  of  Fairy  Dale,  where  the  bottom  is  ver^'  narrow ;  and 
at  a  depth  of  10ft.,  the  two  sides  of  the  valley  joined,  forming  a  V 
shaped  rent  (fig.  6,)  containing,  for  the  most  part,  unwaterworn 
chalk  gravel  mixed  with  lumps  of  chalk  and  flint.  Its  sides  were 
sharply  rugged,  jagged  and  uneven,  showing  no  trace  of  water 
action,  but  every  appearance  of  a  gaping  crack.* 

Faul tings  in  the  chalk  are  not  confined  to  the  neighbourhood 
of  my  section.  Mr.  C.  Fox  Strang  ways  has  kindly  favoured 
me  with  a  section  of  Wold  Dale  taken  at  Park  Farm,  near 
Loudesborough,  and  writes: — "On  the  west  side  the  lias  clays  run 
up  to  nearly  the  225  contour,  whereas  on  the  east  side  which  is 
only  90  yards  off,  there  is  no  lias  at  all,  the  chalk  going  to  the 
bottom  of  the  valley  about  the  1 75  contour  or  less."  In  answer  to 
my  suggestion  that  this  must  be  due  to  a  fault,  he  replies  : — '*  I  think 
the  irregularity  observed  at  Park  Farm  is  very  likely  due  to  a 
fault ;  at  the  same  time  it  may  also  arise  from  the  chalk  having 

*  I  also  excavated  the  narrow  end  of  '*  Big  Dale  *'  near  Finiber,  and  found  a 
similar  appearance. 
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and  that  the  band  is  well  seen  in  most  of  the  quarries  along  the 
Wold  edge  in  Lincolnshire.  lis  stratigraphical  position  is  near  the 
somewhat  indefinite  line,  which  separates  the  grey  chalk  from  the 
white  chalk ;  and  I  am  not  aware  that  it  has  been  found  at  any  other 
horizon.  To  disturbances  only  can  we  moreover  attribute  the  almost 
innumerable  beds  of  fullers  earth,  which  exist  throughout  the  whole 
thickness  of  the  chalk.  Some  of  these  beds,  1  to  3  in.  in  thickness, 
are,  like  the  black  band,  probably  due  to  subterranean  movements 
affecting  the  bed  of  the  ocean  and  troubling  the  waters,  the  smaller 
ones,  some  of  which  are  hardly  sufficient  to  separate  the  laminsB  of 
chalk  which  they  divide,  are,  as  mentioned  in  a  previous  paper  of 
mine^  undoubtedly  due  to  ordinary  ocean  storms,  acting  on,  and 
breaking  up  more  or  less  the  forming  chalk  below ;  during  the 
succeeding  calms  seams  of  fullers  earth  were  deposited,  which  thus 
produced  the  innumerable  laminae  observed  throughout  the  chalk 
formation,  To  no  other  cause  can  these  fine  divisions  be  attributed. 
If  a  section  be  drawn  from  Acklam  on  the  western  edge  of  the 
chalk,  to  Hornsea  on  the  eastern  coast-line,  we  shall  find  the  base  of 
the  chalk  to  be  1,400  ft.  higher  at  the  former  place  than  it  is  at  the 
latter.  Though  part  of  this  great  difference  may  be  due  to  chalk 
having  been  deposited  in  a  basin-shaped  hollow,  upheaval  has 
been  an  important  factor  in  placing  the  beds  along  its  elevated 
outcrop  it  their  present  position.  An  interesting  feature  is  attached 
to  the  most  elevated  portion  of  this  outcrop.  The  valleys  on  its 
outer  edge,  are  sharply  defined,  whilst  the  hill  tops  show  compara- 
tively little  trace  of  denudation.  But  along  the  inner  margin  of  the 
out-crop,  the  valleys  are  greatly  widened,  and  the  hill  tops  are  much 
planed  down,  the  material  being  carried  down  to  lower  ground 
(lowering  hill  and  filling  up  dale)  and  producing  a  level  appearance ; 
strikingly  in  contrast  with  what  is  observed  on  the  outer  and 
elevated  side  of  the  out-crop  This  great  difference  of  appearance 
cannot  be  due  to  subaerial  denudations,  or  we  should  have  the  outer 
side  of  the  out-crop,  which  most  probably,  was  the  first  to  emerge 
from  the  cretaceous  sea,  quite  as  much  if  not  more  denuded  than 
the  inner.  What  then  have  been  the  causes  that  have  acted  so 
unequally  upon  the  inner  and  the  outer  sides  of  the  out-cropping 
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masses  of  chalk  and  flint  breccia  protruding  from  the  west  side  of  the 
dale ;  near  the  brow  of  the  hill,  an  extension  of  them  can  be  traoel 
coming,  in  places,  to  the  surface  and  running  almost  at  a  right  angle 
from  Fairy  Dale,  some  distance  over  the  fields  in  the  direction  o! 
the    head    of    a   valley    called    Wood    Dale,   coming    from  the 
Northern  edge  of  the  chalk  area,  past  Wharram  Station.    These 
Fairy   Stones,  and  the  line   of  breccia   observed   on   the  surfacd 
undoubtedly  fill  a  fissure  in  the  rock,  connecting  Fairy  Dale  with  tho 
head  of  the  valley  (Wood  Dale)  coming  from  the  northern  escarps- 
meut.     Mr.  C.  Fox  Straugways  informs  me  that  at  the  northerly 
entrance  of  the  Burdale  tunnel,  the  Kimmeridge  clay  is  above  the  oOO 
contour  on  the  W.  side,  and  at  about  the  450  contour  on  the  E.  side^ 
thus  showing  the  base  of  the  chalk  to  be  50ft.  higher  on  the  former 
than  on  the  latter  side  of  the  valley  (Wood  Dale.)     This  prov^ 
almost  for    certain,   that   a   fault   extends   into   Fairy   Dale,  and 
causes  the  downthrow  on  the   N.    side    of    Fairy    Dale   in   my 
section  ;  while  there  is  a  downthrow  on  the  south  side  at  the  mouth 
of    the    valley.      I   also   made   a  section   further  east,   near  the 
termination  of  Fairy  Dale,  where  the  bottom  is  very  narrow ;  and 
at  a  depth  of  10ft.,  the  two  sides  of  the  valley  joined,  forming  a  V 
shaped  rent  (fig.  6,)  containing,  for  the  most  part,  unwaterworn 
chalk  gravel  mixed  with  lumps  of  chalk  and  flint.     Its  sides  were 
sharply  rugged,  jagged  and  uneven,  showing  no  trace  of  water 
action,  but  every  appearance  of  a  gaping  crack.* 

Faultings  in  the  chalk  are  not  confined  to  the  neighbourhood 
of  my  section.  Mr.  C.  Fox  Strang  ways  has  kindly  favoured 
me  with  a  section  of  Wold  Dale  taken  at  Park  Farm,  near 
Londesborough,  and  writes: — **0n  the  west  side  the  lias  clays  run 
up  to  nearly  the  225  contour,  whereas  on  the  east  side  which  is 
only  90  yards  off,  there  is  no  lias  at  all,  the  chalk  going  to  the 
bottom  of  the  valley  about  the  175  contour  or  less."  In  answer  to 
my  suggestion  that  this  must  be  due  to  a  fault,  he  replies  : — **  I  think 
the  irregularity  observed  at  Park  Farm  is  very  likely  due  to  a 
fault ;  at  the  same  time  it  may  also  arise  from  the  chalk  having 

*  I  also  excavated  the  narrow  end  of  "  Big  Dale  "  near  Fimber,  and  found  a 
similar  appearance. 
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ON  THE  CONTORTIONS  IN  THE  CHALK  AT  FLAMBOROUGH  HEAD. 
BY  JAMES  W.  DAVIS,  F.G.S.,  ETC. 

The  Photographs  issued  with  the  volume  of  proceedings  for  the 
current  year  illustrate  a  series  of  gigantic  contortions  in  the  Chalk 
at  Flamborough  Head  in  Yorkshire.  Between  the  eastern  extremity 
of  the  Head,  where  the  Lighthouse  is  placed  and  the  Speeton  Cliffs, 
is  a  distance  of  about  6  miles,  and  the  part  of  the  cliff  from  which 
the  Photograph  is  taken  is  nearly  midway  between  the  two,  at  a 
place  designated  Staple  Nook,  a  small  bay  in  the  Bempton  Cliffs. 
The  northern  shore  of  the  bay  is  formed  by  a  promontory  of  the 
chalk  which  has  been  pierced  and  forms  an  archway :  this  is  called 
on  the  ordnance  map  Scale  Nab.  The  opposite  extremity  of  the  bay 
is  formed  by  a  series  of  arched  rocks  which  is  styled  *  Old  Door,*  the 
popular  name  amongst  the  fishermen  is  always  '  Staple  nook.'  The 
Cliffs  at  this  part  of  the  coast  are  quite  inacessable,  and  the  sea 
washes  up  to  their  base  at  every  tide.  North  and  south  of  the 
•contorted  strata  at  Staple  Nook,  the  sea  never  leaves  the  perpendic- 
ular face  of  the  Cliff  which  descends  sheer  into  the  water  to  a 
considerable  depth  below  the  tide  at  low  water  mark.  The  only 
means  by  which  access  can  be  got  to  this  part  of  the  beach  is  by  boat 
from  the  North  Landing  at  Flamborough,  and  only  thence  in  fair 
weather.  The  great  cliffs,  beautiful  in  their  stupendous  grandeur, 
and  the  sunken  and  treacherous  rocks  extending  seawards  at  their 
feet,  demand  the  exercise  of  caution  in  venturing  amongst  their 
concealed  dangers  except  when  the  sea  is  calm  and  the  sky  clear. 
Under  favourable  circumstances  a  visit  to  the  contorted  chalk  will 
be  found  not  only  instructive,  but  extremely  enjoyable.  At  North 
Landing  the  chalk  cliffs  have  dipped  down  to  a  very  moderate 
thickness,  but  this  is  compensated  by  the  great  thickness  of  the 
superincumbent  Boulder  Clays,  worn  by  the  action  of  the  rain  and 
frost  into  ridges  and  peaks  of  peculiar  and  fantastic  forms.  Further 
wast  where  the  chalk  increases  in  thickness,  the  glacial  clays  become 
proportionately  thin.     The  contours  at  Thornwick  are  very  fine,  as 


40  MORTIMER :  ORIGIN  OF  CHALK  DALES. 

movements.     Thus  we  find  the  chalk  beds  contorted,  sqoeend, 
crumpled,  shattered,  fractured,  and  faulted  in  almost  every  directioo, 
giving  clear  indications  of  the  effects  of  subterranean  forces.   We 
also  seem  to  have  evidence  of  considerable  disturbances  even  doring 
the  formation  of  the  chalk.     In    Silf^x    Bay,    near    Flaraborongh, 
there  are  contortions  in  the  strata,  which  though  greatly  masked  by 
drift  slipped  from  above,  seem  to  be  over-laid  with  nearly  horizootil 
and  almost  undisturbed  beds  of  chalk.     Then   again    the  Uick 
carbonaceous  band  6  to  20  inches  thick,  observed  about  50ft  from 
the  base  of  the  chalk  near  Londesborough  at  Drewton  in  pits  on  etdi 
side  of  the  Wharram  Station,  and  in  the  railway  cutting  on  the  west 
side  of  the  line  a  little  south  of  Hunmanby  Station ;  also  discovered 
about  3ft.  in  thickness,  in  sinking  a  well  at  Fordham  in  1857 ;  end 
seen  recently  at  the  base  of  the  cliff  opposite  Buckton  Hall,  a  little 
north  of  Flamborough,  is  probably  due  to  disturbances  during  the 
deposition  of  the  chalk.     At  the  latter  place  it  is  not  thick,  and  there 
is  ft  slight  trace  of  unconformity,  or  false  bedding  in  the  adjoining 
beds ;  a  thin  bed  of  broken  and  crushed  chalk,  somewhat  brecciated, 
lies  immediately  under  the  black  band ;  and  the  two  clearly  divide, 
at  this  place,  the  grey  chalk  from  the  white  chalk  with  fiints.    A 
somewhat  similar  bed  of  crushed  chalk  4  to  6  in.  in  thickness,  is 
observable  in  a  pit,  about  J  of  a  mile  east  of  Market  Weighton. 
These  horizontal  beds  of  crushed  chalk,  indicate  local  shearing  of 
the  beds,  under  great  pressure ;  whilst  there  can  be  little  doubt  that 
the  dark  band  is  due  to  au  abnomal  deposition,  after  some  violent 
disturbance  of  the  sea;    probably  some  subterranean   movements 
caused  the  waves  to  break  up  and  for  a  time  hold  in  suspeusiou,  a 
large  quantity  of  the  adjoining  and  outcropping  Lias,  Kimmeridge, 
and    Neocoiiiian    clays.      On  the  subsidence  of  such  a  turbulent 
condition   of  the  cretaceous  waters,   dark  matter  combined   with 
calcareous  and  argillaceous  particles,  also  held  in  suspension  by  the 
troubled  waters,  would  settle  down  into  just  such  a  band ;  differing 
slightly  in  thickness  and  colour  here  and  there  as  we  now  find  it. 
In  addition  to  the  places  previously  named,  Mr.  C.  Fox  Strang- 
wa^'s  kindly  informs  me  that  this  black  clayey  chalk  was  found  in 
well-sections  at    Helperthorpe,    Weaverthorpe,    and    Butterwick; 
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being  very  flinty  and  with  scarcely  any  good  soil,  while  the  districts 
south  of  the  great  wold  valley  by  Twing,  Rudstone.  and  Boynton 
has  but  little  flint,  and  forms  a  deeper  and  heavier  soil. 

The  chalk  hills  or  wolds  terminate  eastwards  in  Flamborough 
Head.  Northwards,  the  chalk  overlies  the  Neocomian  clays  of 
Speeton,  and  southwards  dips  under  the  glacial  hills  and  alluvial 
deposits  of  Holderness.  The  action  of  the  waves  on  these  softer  beds 
has  resulted  in  the  formation  of  bays  of  considerable  extent,  whilst  the 
hard,  massive  chalk  has  resisted  the  encroachment  of  the  sea  and 
forms  a  bold  headland  with  grand  escarpments,  which,  at  Bempton 
and  Buckden,  attain  a  height  of  more  than  440  feet.  It  is  in  these 
cliffs  that  the  contortions  occur.  The  disturbed  portion  of  the 
strata  extends  for  a  distance  of  about  300  yards,  and  from  the 
summit  to  the  base  of  the  clifF  the  chalk  is  bent,  folded,  and 
crushed  in  every  conceivable  manner.  The  appearance  is  rendered 
more  remarkable  by  the  contrast  this  part  of  the  cliff  presents  to 
that  extending  north-westwards  or  south-eastwards,  in  which  the 
strata  exhibits  only  a  slight  and  uniform  inclination  southwards. 

The  Photograph,  No.  1,  exhibits  the  whole  of  the  contorted 
section  exposed  in  the  cliff.  To  the  left  of  the  section  the  chalk 
extends  in  nearly  horizontal  layers  ;  it  first  makes  a  sharp  curvature 
downwards  to  the  north  at  an  angle  varying  from  45°  to  60",  as 
shown  in  the  photograph.  The  beds  vary  in  thickness  from  a  few 
inches  to  6  or  8  feet  at  this  point ;  but  further  to  the  right  or  N.  W., 
where  the  disturbance  has  been  greatest,  the  beds  become  thinner. 

From  the  level  of  the  sands,  which  may  be  discerned  forming  a 
narrow  strip  between  the  base  of  the  cliff,  and  the  masses  of  large 
boulders  in  the  foreground,  to  the  summit,  a  height  at  this  point  of 
275  feet,  the  layers  of  chalk  may  be  seen  dipping  at  the  angle 
indicated  above  with  great  regularity.  Suddenly  the  layers  resume 
a  horiKontal  position,  and  a  huge  mass  at  the  base  of  the  cliff,  though 
in  its  natural  position,  has  the  appearance  of  having  slipped  from  the 
inclined  strata  above  into  a  horizontal  position  on  the  sands.  The 
horizontal  arrangement  extends  to  about  half  the  height  of  the 
cliff:  the  upper  portion  gradually  assuming  an  upward  inclination 
at  an  angle  at  first  obtuse  then  a  right  angle.     The  strata  next 
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chalk  area  ?     This  is  do  easy  question  to  answer.     But  it  is  fair  to 
presume,  that  in  the  first  instance,  the  outer  or  that  part  of  the 
chalk  area  whose  base  is  now  the  highest,  was  the  first  to  rise,  and 
probably  somewhat  suddenly,  above  the  action  of  the  cretaceoos 
waves.     The  inner  edge  was  just  sufiSciently  elevated  to  catch  the 
full  denuding  force  of  the  tides  and  storms  of  the  cretaceous  aei 
Afterwards,  probably,  the  chalk  rose  more  slowly  and  consequently 
the  inner  margin  would  remain  under  the  full  and  long  continued 
action  of  the  ocean  waves.     Such  a  probable  state  of  things  would, 
in   a  great  measure,   account  for  the  very  different  degrees  of 
denudation,  which  the  two  sides  of  the  chalk  wolds  appear  to  baye 
sustained.     Since  the  formation  of  the  chalk,  denudation,  submarine, 
and  subaerial,  has  ever  tended  to  plane  down  prominences,  widen 
and  heighten  the  bottoms  of  the  main  valleys,  and  fill  up  some  of  the 
smaller  ones.      I  have  also  shown,  in  a  paper  published  in  the 
proceedings  of  the  Yorksh.  Geol.  and  Polyt.  Society  (Vol.  VII.,  part 
IV.,  page  373  to  380.)  the  great  probability  that  the  inner  edge  of 
the  chalk  outcrops,  suffered  considerably  more  from  denudation, 
during  the  glacial  period  than  the  outer  edge,     fjastly,  in  returning 
to  complete  m}'  line  of  section,  we  observe  that  the  slipped  masses 
at  its  west  end,  are  8uch  as  occur  all  along  the  outer  margin  of  the 
wolds,  and  are  due  to  the  action  of  water  constantly  removing  the 
clay  under  the  edge  of  the  chalk.     This  removal  of  clay  may  have  let 
down  the  beds  and  produced  the  general  outward  dip  which  we 
observe,  close  along  the  wliole  of  the  outer  edge  of  the  chalk  range. 
In  conclusion,  I  must  repeat  with  emphasis,  that,  it  is  diflfirult  to 
receive  the  erosion  theory  as  sufficient  to  account  for  the  formation 
of  the  grand  system  of  the  Yorkshire  chalk  valleys.     But,  if  we 
admit  that  the  numerous  fractures,  contortions  and  displacements 
above     mentioned,    which    are     everywhere    visible    must    have 
been  the  natural  result  of  such  a  non-expansive  substance  as  chalk 
having  to  accommodate  itself  during  periods  of  upheaval  to  a  larger 
surface  area,  the  origin  of  this  system  of  valleys  becomes  clear. 
They  are  due  originally  to  fractures  in  the  crust.     Their  present 
rounded  outlines  have  been  moulded  by  subsequent  denudation. 
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inclined  at  a  considerable  angle,  and  it  is  possible  may  indicate  the 
direction  of  a  branch  of  the  contorted  strata.  On  the  one-inch 
geological  map  of  the  Flamborough  district,  the  probable  line  of  the 
disturbance  is  marked  as  extending  due  west  from  the  cliff,  passing 
about  one  mile  south  of  Speeton  village.  There  are  several  exposures 
of  chalk  dipping  at  high  angles  which  Mr.  Fox  Strangways  considers 
may  be  caused  by  the  same  set  of  contortions :  they  may  be  seen  in 
the  railway  cutting  near  Buckden  Lfall,  near  Bartingdale  plantation, 
north  of  Wold  Newton,  north  of  Foxholes,  and  near  Hall  plantation. 
Having  briefly  described  the  position  and  character  of' the 
contortions  depicted  in  the  photographs,  it  may  be  desirable  to 
consider  with  equal  brevity  the  probable  cause  of  the  displacement. 
The  chalk  in  Yorkshire,  speaking  broadly,  is  arranged  with  tolerable 
regularity,  the  strata  dipping  to  a  point  S.E.  of  its  eastern  boundary, 
the  strata  towards  its  southern  extremity  in  this  county  dips  in  an 
easterly  direction,  that  which  forms  the  northern  portion  dips  in  a 
southerly  direction.  The  interposition  of  this  immense  mass  of 
contorted  chalk  is  all  the  more  peculiar  on  account  of  its  rarity.  It 
is  very  doubtful  whether  any  other  locality  in  the  chalk  area  of 
Yorkshire  exhibits  so  great  an  amount  of  disturbance,  and  the 
question  naturally  arises  as  to  how  the  beds  came  to  be  folded  and 
faulted  in  the  manner  described.  They  are  for  the  most  part  bent 
and  doubled  into  a  series  of  aiiticlinals  and  synclinals,  but  along  the 
line  of  greatest  pressure  or  possibly  of  greatest  weakness,  the  beds 
are  broken  and  faulted.  The  strata  were  deposited  in  a  more  or 
less  horizontal  position,  and  the  violent  contortions  they  now 
exhibit  have  been  produced  since  their  deposition.  The  continuity 
of  the  beds,  notwithstanding  the  immense  pressure  to  which 
they  have  been  subjected,  proves  that  the  action  causing  their 
displacement  took  place  long  after  the  deposition  of  the  chalk,  at  any 
rate  a  period  suflBciently  long  to  allow  the  strata  to  become 
consolidated  and  hard  must  have  elapsed,  or  otherwise  the  whole 
would  have  been  squeezed  into  an  amorphous  mass,  and  the  beddint>- 
would  have  been  obliterated.  The  series  of  anticlinals  may  have 
been  produced  either  by  a  pressure  from  below,  or  by  a  contraction 
of   the  surface   causing  a   latural  pressure.     Prof.   A.   H.   Green 
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seen  from  the  sea ;  the  chalk  forms  alternate  promontories  and  bijSi 
the  former  are  carved  by  the  never-ceasing  action  of  the  tides,  into 
innumerable  caverns  and  fissures.  As  the  boat  proceeds  akog 
the  shore  the  cliffs  gradually  become  higher  until  the  maximum  oE 

« 

446  feet  is  reached.  Myriads  of  guillemots  and  puffins  occupy  tlie 
ledges  and  crevices  of  the  rocks,  on  which  they  lay  their  eggs  and 
rear  their  young.  Their  swooping,  circling  flight,  and  shrill  cry 
renders  both  the  air  and  sea  a  source  of  interest  to  the  naturalist 

Extending  seawards  from  the  base  of  the  cliff  great  boulders 
cover  the  beach  and  afford  evidence  of  the  power  of  the  waves,  in 
combination  with  frost,  to  break  up  even  the  mightiest  cliffs  and  the 
hardest  rocks.  The  boulders  make  it  difficult  to  land  from  a  boat, 
and  the  fucoid  growth  covering  their  surfaces  do  not  add  to  the 
pleasure  of  scrambling  over  them  to  attain  the  narrow  strip  of  sandy 
beach  which  extends  along  the  immediate  front  of  this  cliff.  It  is 
interesting  to  observe  the  emergence  of  a  subterranean  stream  at  the 
right  extremity  of  the  section,  a  good  example  of  the  underground 
drainage  of  the  chalk  wolds. 

The  chalk  in  the  S.E.  portion  of  Yorkshire,  extends  in  a  great 
semi-circle  from  Plamborousrh,  first  westwards  and  then  southwards 
as  far  as  the  Iluraber  at  Ferriby  and  Ilessle.  It  forms  an  elevated 
and  undulating  series  of  hills  separated  by  deep  ramifying  valleys, 
along  the  bottom  of  which  streams  run  only  at  intervals  after  heavy 
rains,  and  when  the  chalk  is  charged  with  a  larger  quantity  of  water 
than  can  be  conveyed  to  the  sea  by  the  ordinary  underground 
channels. 

The  chalk  of  the  Yorkshire  Wolds  is  usually  of  a  hard  and 
more  or  less  flaggy  nature,  the  layers  separated  by  a  fine  unctuous 
clay  resembling  fullers  earth,  in  this  respect  it  differs  from  the  chalk 
of  the  south  which  is  thick-bedded  and  much  softer.  The  lower  beds 
of  the  chalk,  as  may  be  seen  in  the  cliffs  of  Buckden  and  Bempton, 
abound  in  layers  of  nodular  flint,  whilst  those  higher  in  the  series 
forming  the  cliffs  further  south  are  almost  devoid  of  flints.  Mr,  Fox 
Strangways  has  pointed  out  that  the  occurrence  or  otherwise  of  flint 
has  a  marked  effect  in  the  character  of  the  soil  above  the  chalk ; 
the  northern   district   of   the   wolds   westwards   from    Hunmanby 
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described  in  the  proceedings  of  this  Society  for  the  year  1872, 
proved  that  the  productions  of  the  contortions  most  have  been  a  slow 
process.  He  invented  an  apparatus  for  applying  a  regulated 
pressure  which  could  be  continued  for  a  long  time :  and  with  this, 
experiments  were  conducted  on  thin  slabs  of  limestone  and  sandstone. 
It  was  found  that  whilst  the  pressure  was  maintained  the  slabs  to  a 
certun  extent  remamed  unbroken,  but  as  soon  as  the  pressure  was 
removed  the  slabs  cracked.  This  was  in  some  measure  remedied  by 
embedding  the  slabs  in  pitch,  but  with  this  assistance  only  a  small 
amount  of  curvature  could  be  obtained  without  breakage.  From  these 
experiments  it  is  inferred  that  a  uniform  and  long-continued  pressure 
is  required  to  produce  an  unbroken  curvature ;  and  strengthed  the 
opinion  that  continuous  unfractured  anticlinals  and  synclinals  are  only 
formed  under  a  considerable  weight  of  superjacent  strata.  The  acute 
angles  at  which  the  beds  of  chalk  are  folded  in  the  section  at  Staple 
Nook,  must  lead  to  the  conclusion  that  the  pressure  producing  them  was 
more  or  less  continuously  applied  in  a  horizontal  direction,  that  it  ex- 
tended over  a  very  long  period,  and  that  whilst  in  operation  there  was 
a  considerable  thickness  of  superimposed  rocks  above  the  contorted 
chalk,  representing  a  sufficient  weight  to  keep  the  compressed  strata 
intact. 


ON  SOME  SECTIONS  AT  CAVE  AND  DREWTON.      BY  REV.  E.  MAULE 
COLE,  M.A.,  ETC. 

During  the  construction  of  the  Hull,  Bamsley,  and  West  Biding 
Railway,  I  had,  by  the  kindness  of  the  engineers,  every  facility 
afforded  me  for  studying  the  sections.  I  propose  in  the  present 
paper  to  bring  before  the  society  a  few  features  which  struck  me, 
confirming  my  remarks  on  the  Wold  sections. 

The  new  railway  cuts  across  the  various  beds  at  right  angles  and 
in  the  short  space  of  two  miles  passes  from  the  lower  lias  to  the  chalk. 

There  are  three  cuttings  between  North  Cave  and  Drewton.  In 
the   first  a  ferruginous  sandstone  was  exposed  belonging  to  the 
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forms  an  immense  variety  of  contortions,  of  which  the  photogn|k 
No.  2  affords  a  good  example.  It  is  taken  at  a  point  about  two-tlM 
the  length  of  the  section  depicted  in  the  photograph  No.  1,  from  ill 
left  margin  at  the  base  of  the  cliff.  The  layers  are  folded  and  beift 
repeatedly  at  very  sharp  angles,  they  are  thinner  than  those  to  tk 
left,  already  named.  Occasionally  the  layers  of  chalk  are  brdkn 
and  displaced,  as  in  the  summit  of  the  arch  forming  the  roof  of  tte 
cave  shown  in  the  photograph  ;  in  other  instances,  the  layers  appev 
to  exhibit  a  large  degree  of  mobility,  and  they  have  been  squeezed 
in  many  paits  so  as  to  form  a  vei*y  sharp  angle,  and  remiun  unbroken, 
exhibiting  a  continuous  and  unfractured  texture.  The  antidinib 
have,  in  several  cases,  been  formed  into  caves,  due  to  the  actioo  of 
the  tides  on  the  dislocated  strata.  Even  at  a  considerable  distanoe 
hi<j:her  than  the  base  of  the  cliff,  the  action  of  the  sea  has  bored  its 
way  into  the  chalk,  and  many  orifices,  some  of  considerable  ^ 
bear  witness  of  the  energy  of  the  north-eastern  gales. 

Numerous  small  faults  and  comminuted  fractures  next  interveiie 
and  indicate  where  the  strain  has  been  greatest ;  the  faults  do  not 
in  more  than  one  or  two  instances  extend  through  the  whole  section. 
Towards  the  right  of  the  photograph,  No.  1,  the  strata  maybe 
distinguished  dipping  at  an  angle  between  70**  and  80**  to  the  north, 
next  they  turn  upwards  and  dip  at  an  equally  sharp  angle  in  the 
opposite  direction,  some  of  the  beds  are  perpendicular,  and  at  the 
base  of  the  lower  portion  of  the  cliff  near  the  extreme  right  of  the 
section  the  strata  may  be  seen  curving  over  in  the  form  of  the  letter 
C  (see  photograph  No.  3),  the  lower  part  of  the  curvature  then 
extends  almost  horizontally  to  the  extreme  right  of  the  section,  which 
forms  a  magnificent  headland  through  the  base  of  which  the  sea  has 
carved  a  stupendous  arch. 

The  extension  of  the  contorted  strata  inland  has  not  hitherto 
been  traced.  The  surface  of  the  wolds  for  the  most  part  aflfords 
very  little  evidence  of  the  character  of  the  rocks  beneath,  and  it  is 
only  where  an  occassional  quairy  has  been  formed  to  obtain  material 
for  the  repair  of  the  roads  that  a  section  of  the  chalk  is  obtained. 
Such  a  one  may  be  seen  in  the  hill  side  on  the  road  between 
Weaverthorpe  Station  and  the  village.     The  chalk  in  this  quarry  is 
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On  the  foregoing  facts  I  propose  to  make  a  few  observatioDs. 

To  anj  one  who  has  studied  the  Liassic  and  Oolitic  rocks  of 
North  Yorkshire,  an  immense  difference  will  be  at  once  apparent 
between  them  and  the  rocks  disclosed  by  the  railway,  pointing  to 
the  conclusion  that  they  could  not  all  have  been  deposited  under 
similar  circumstances,  or  in  the  same  area. 

1 . — With  respect  to  the  Lower  Lias  there  is  not  much  to  guide 
us.  These  beds  are  however  better  exposed  in  the  southern  than  in 
in  the  northern  area,  and  it  would  seem  that  as  there  is  no  material 
difference,  they  were  deposited  under  the  same  geographical 
conditions. 

2. — It  is  very  different  with  the  Middle  Lias.  In  the  zone  of 
A.  spinatus  in  the  northern  area  occurs  the  vast  deposit  of  iron  ore 
which  has  given  rise  to  the  Cleveland  iron  trade.  Whatever  may 
have  been  the  source  of  this  iron,  though  probably  volcanic,  it  seems 
to  have  been  confined  principally  to  a  district  between  the  Tees  and 
the  Esk  ;  certainly  it  thins  out  southwards  and  no  trace  of  it  is  found 
south  of  the  anticlinal,  sketched  by  Professor  Phillips,  in  the  line  of 
Garrowby  Hill.  In  Lincolnshire  the  iron  ore  of  Scunthorpe  is 
worked  in  the  lower,  J,  Bticklandi  beds,  not  in  the  Middle  Lias. 

3. — Then  again  in  the  neighbourhood  of  Cave,  though  it  would 
be  hazardous  to  say  that  there  are  no  alum  shales  of  the  Upper  Lias, 
it  is  certain  that  there  is  no  jet.  This  ancient  and  useful  natural 
material  for  ornament,  found  in  pre-Roman  tumuli  on  the  wolds,  is 
confined  to  the  A.  serpentinua  zone  of  the  Upper  Lias  in  the 
neighbourhood  of  Whitby.  In  the  southern  area  it  is  wanting,  and 
its  absence  marks  a  dissimilar  condition  of  affairs. 

4. — Prom  the  Lias  to  the  Kelloway  occupies  only  a  short 
distance  on  the  railway,  yet  the  only  rock  distinctly  prominent  is  the 
Millepore  Limestone.  The  great  sandstones  of  the  Lower  Oolites, 
which  form  the  Moorlands  of  North  Yorksliire,  seem  to  have  died  out 
altogether  in  this  southern  area ;  probably  they  never  extended  so 
far.  They  came  from  the  north  and  were  deposited  near  a  shore 
line,  and  would  be  cut  off  altogether  from  the  district  under  review 
by  a  submarine  ridge  in  the  direction  of  a  line  from  Garrowby  to 
the  coast 
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(Geology  for  Students,  1876|  p.  375,)  enters  into  the  relative  merilB 
of  this  question  with  considerable  detail.    If  a  horiscmtal  bed  rf 
chalk  be  subjected  to  pressure  applied  vertically  from  below  so  as  to 
produce  a  series  of  anticlinals  and  synclinals,  it  is  evident  thit  the 
bed  will  become  longer  if  bent  into  a  series  of  curves  than  it  wm 
when  simply  straight    If,  on  the  other  hand  the  pressure  has  beei 
applied  laterally,  the  bed  of  chalk  will  be  compressed  or  sqveend 
into  a  smaller  compass.     Prof.  Oreen  says : — ^*  Where  rocks  hsis 
been  sharply  bent  into  folds  which  follow  one  another  m  npil 
succession,  they  would  have  to  be  pulled  out  to  many  times  thev 
original  length  to  bring  them  into  their  present  shape.     Sres 
supposing  rocks  as  extensible  as  india-rubber,  increase  in  lengtt 
must  be  attended  by  a  corresponding  decrease  in  thickness,  aol 
therefore  a  g^up  of  rocks,  when  sharply  folded,  ought  to  appear  to 
be  more  thinly  bedded  than  in  their  undisturbed  position.     But  if  ne 
take  a  group  of  rocks  which  lie  undisturbed  at  one  spot,  and  one 
violently  contorted  at  another,  we  do  not  find  the  beds  thinner  at  the 
latter  than  at  the  former.     In  reality,  however,  rocks  are  only 
slightly  extensible,  and  it  is  utterly  out  of  the  question  to  suppoee 
that  they  could  possibly  have  been  dragged  out  to  the  extent 
necessary  to  bring  them  into  their  present  form  by  vertical  upthnist. 
No  such  difficulty  accompanies  the  squeezing  hypothesis:  a  band 
of  rock,  which  when  horizontal  was,  say,  a  mile  long,  is  forced  to 
occupy  a  smaller  space,  say,  three-quarters-of-a-mile,  and  the  only 
way  in  which  this  could  be  done  is  by  puckering  it  up  into  folds." 

It  is  very  probable  that  the  foldings  or  contortions  were 
produced,  not  only  at  a  period  long  subsequent  to  that  of  their 
deposition,  but  also  after  the  accumulation  of  a  considerable  mass  of 
superincumbent  matter,  so  that  when  the  operations  were  in  progress 
the  contorted  chalk  was  buried  beneath  a  great  thickness  of  strata. 
This  will  be  evident  if  it  be  considered  that  a  large  amount  of 
material  has  been  removed  from  the  upper  surface  of  the  section 
now  photographed.  The  upper  portion  of  the  arches  has  been  to  a 
large  extent  removed  by  denudation,  and  there  is  a  strong  probability 
that  at  least  some  hundreds  of  feet  of  chalk  have  been  carried  away 
by  this  means.    Experiments  conducted  by  Prof.  L.  0.  Miall  and 
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A.  spiruUus  zone  of  the  middle  lias,  resting  on  clay  containing  fossils 
associated  with  A.  ccLpricamus,  The  foundations  of  a  bridge 
immediately  west  of  this  cutting  were  laid  in  beds  producing  GrypliM 
incurva  or  arciuitaf  as  it  is  sometimes  called,  and  therefore  bdonginf 
to  the  zone  of  A.  Bticklandii  of  the  Lower  Lias.  No  traces  of  Upper 
Lias  were  seen,  but  Mr.  Fox  Strangways  informs  me  that  tbe 
A,  communis  zone  is  probably  there. 

The  next  cutting  is  in  the  Cave  Oolite,  equivalent  to  the 
Millepore  Limestone  of  the  Lower  Oolites.  The  blocks  of  stone 
exhibited  a  distinctly  oolitic  structure  and  were  mostly  blue-hearted, 
the  external  portions  having  been  oxidized. 

The  third  cutting  at  Drewton  gave  a  splendid  exposure  of  the 
Kelloway  rock.  At  the  base  were  some  fine  white  sands  to  be  seen 
in  a  quarry  at  Sancton  close  to  the  church  and  roadside.  This  was 
succeeded  by  darker  sands  containing  many  concretionary  nodulea 
or  doggers,  which  in  several  instances  were  left  sticking  out  in  the 
sides  of  the  cutting :  higher  up,  dipping  towards  the  east,  was  a 
band  of  hard  sandrock  containing  innumerable  shells  of  Grypkna 
bilohata,  lying  as  in  a  natural  bed,  with  both  valves  united.  The 
Kelloway,  towards  the  east,  was  covered  with  Oxford  Clay,  contain- 
ing Belemnites  owenii^  which  was  in  turn  covered  with  Boulder  Clay, 
the  whole  being  surmounted  by  chalky  flint  gravel  and  sand. 

At  the  fourth  cutting,  near  Weedly,  the  lower  beds  of  the  chalk, 
red  and  grey,  were  reached  at  a  distance  of  nearly  two  miles  from 
more  the  steep'escarpment  of  the  wolds,  possibly  due  to  landslips,  hut 
probably  a  rf/numie  of  the  chalk  vvhich  once  extended  far  across  the 
Vale  of  York.  From  this  point  to  near  the  entrance  of  the  Riplinghara 
tunnel  (one-and-a-quarter  miles  in  length)  a  streak  of  black  chalk 
was  visible  lying  between  the  grey  and  the  flint-bearing  white  chalk. 
At  one  point  especially,  not  far  from  the  western  end  of  the  tunnel, 
a  scam  of  black  chalk,  3ft.  thick,  was  exposed,  darker  in  the  centre 
than  at  the  sides.  On  treating  it  with  muriatic  acid,  it  effervesced, 
and  the  residue  was  set  fire  to,  showing  the  presence  of  carbons. 

A  fine  cutting,  83ft.  deep,  on  the  eastern  side  of  the  Riplingham 
tunnel  displayed  several  beds  of  tabular  flint,  which  are  intermediate 
between  the  grey  chalk  and  the  flintleas  upper  chalk  of  Yorkshire. 


NOTE  OS  SPIRANGIUM   CARBONABIUM   (Sf.'HIMPER).       BY  KEV.  J. 
STANLEY    TUTB,    B.A, 

I  wish  to  record  tlie  occurrence  of  a  specimea  of  Spirangivm 
oarbonarium  io  carboniferoas  sandstone.  It  was  discovered  in 
breaking  a  boulder  of  sandstone  from  the  drift.  Uafortiuiat«Iy  the 
man  (who  was  breaking  stones  for  the  repair  of  the  road)  only  pre- 
served the  fossil,  and  not  the  matri:(,  ho  that  we  have  only  an 
internal  cast,  together  with  tlie  substance  of  the  fossil  itself  to 
determine  its  nature  and  gei^logical  position. 


IRBONARIUM.     Schlmper. 

.\11  tlie  sandstones  in  that  jiart  of  the  Urift  in  which  it  was 
found,  are  in  no  case  more  recent  than  the  Plumpfon  (Jrit;  this, 
\cliich  w  certainly  not  Plumpton  Grit,  must  Itc  from  older  riM'ks, 
priiljably  from  one  of  the  members  of  the  Yurixlale  series.  This  is 
interesting,  as  the  oldest  3|iecimeu  of  Spirangimn  hitherto  described 
is  from  the  coal  measures  of  Coalbrooke  Dale,  and  is  described  in 
Professor  Prestwich's  pai^er,  Plate  XXXVIII.,  Pig.  12.  The 
following  species,  as  well  as  this,  are  described  in  Scliimpcrs 
I'alTOntologie  Vegetate,  Vol.  II.,  p.  .}14,  PI.  80:— 

1,  Spirangium  cnilxinarium.  Upper  Coal  Pleasures,  Wettin, 
Saxony. 

■2.  S.  regulare.     Bimter,  Soultz-le-bains,  Alsace. 

3.  S.  QueDstfdti.    Variegated  chalk,  Keuper  sandstone,  Wald- 

hausen. 

4.  S.  MUnsteri.     Rhetic,  StruIIendorf,  near  Bausbcrg. 

r>.  S,  ventricosura.     Inferior  Lias  Sandstone,  Couches  Auiun. 
fi.  S.  jiigleri.     Clay  Schists  Wcaldon,  Deistor,  Ilaiiovcr. 
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5. — The  fine  development  of  Eelloway  rock  was  scarcely  to  be 
expected.  The  grand  platform  from  Newton  Dale  to  Scarborongfa, 
on  which  the  tabular  hills  rest,  thins  out  southwards  from  80ft  neir 
Saltergate  to  only  5ft.  or  so  in  Gristhorpe  Bay.  Here  at  Drewtoa  it 
is  d5ft.  thick.  In  one  place,  Sancton,  a  few  miles  north  the  sand  is 
pearly  white ;  just  south  of  the  railway  it  is  of  various  strongly 
marked  colours  with  a  peculiar  smell.  Instead  of  coming  from  the 
north,  as  the  Kelloway  in  the  northern  area  did,  it  may  have  come 
from  the  west. 

6. — The  Oxford  Clay  above  it  again  is  unlike  the  day  of  the 
northern  area.  This  latter  is  loose  and  friable  and  light-coloured, 
scarcely  to  be  called  clay.  The  clay  at  Drewton  is  real  clay,  stiff 
and  tenacious,  of  a  deep  blue  colour,  and  thus  presents  another 
contrast. 

7. — Above  the  Oxford  Clay  the  Corallian  Rocks  in  the  southern 
area  are  wanting  altogether.  There  are  no  grits,  no  rag,  in  short, 
there  were  no  coral  reefs.  The  land  evidently  sunk  aft^r  the 
deposition  of  the  Kelloway  sandrock  to  some  depth,  whilst  the 
Oxford  Clay  was  being  deposited,  and  continued  too  deep  for  the 
growth  of  coral,  which  cannot  exist  below  some  twenty  fathoms. 
Everything  in  fact  points  to  the  conclusion  that  the  area  south  of 
the  anticlinal  somewhere  about  Pocklingtou  to  the  basin  of  the  Hum- 
ber  was  disconnected  with  the  typical  area  of  the  Lias  and  Oolites 
of  the  north,  and  only  partially  connected  with  the  Lincolnshire  aret 
to  the  south.     It  has  a  history  of  its  own. 

8. — The  Carbonaceous  Black  Chalk  I  wish  particularly  to  call 
attention  to.  If  chalk  were  formed  in  a  deep  sea,  as  some  suppose, 
I  do  not  see  how  this  band  of  vegetable  matter  could  have 
accumulated.  In  my  handbook  **  Geological  Rambles  in  Yorkshire," 
I  expressed  an  opinion  that  chalk  was  formed  in  comparativelj 
shallow  basins,  and  gave  certain  reasons.  The  discovery  of  tJiis 
black  band  adds  another  to  those  already  advanced. 
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ANALYSIS  OF  A  HYDRAULIC  LIMESTONE  CONCRETION  FROM  THE 
YORKSHIRE  COAST,  ^V^T^  REMARKS  ON  CONCRETIONS 
GENERALLY,      BY   H.   R.   STOCKS,   ESQ. 

In  the  lias  of  the  Yorkshire  Coast  nodules  of  Hydraulic  Lime- 
stone occur,  these  nodules  when  "burnt,"  form  a  good  hydraulic 
cement.  The  nodules  are  generaUy  rounded,  but  flattened,  grey 
and  very  hard,  and  contain  the  remains  of  ammonites,  etc. 

Analysis  of  the  Hydraulic  Limestone  of  several  localities  have 
been  made,  but  that  from  Yorkshire  does  not  seem  to  have  been 
examined.  In  continuation  of  my  investigation  into  the  chemical 
composition  of  various  concretions,  I  have  examined  one  of  these 
from  Sewerby,  near  Flamborough.  A  qualitative  examination  showed 
the  presence  of  oxide  of  iron,  alumina,  lime,  iron  pyrites,  sulphuric 
acid,  carbonic  acid,  silicic  acid  and  phosphoric  acid.  The  estimations 
of  the  amounts  of  these  constituents  gave  the  following  figures : — 
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THREE  NEW   SPECIES   OBSEKVED    IX   THE   YOBKSHIRE   LIAS.      BT 
W.   Y.   VEITCH,  ESQ. 

Whilst  studying  the  Yorkshire  Lias,  collecting'  and  identifying 
its  fauna,  several  forms  have  been  put  aside  for  farther  and  more 
careful  consideration.  Three  of  them  have  turned  out  to  be  species 
not  previously  described  : 

Chonetes  Clevelandicus,  Figs.  1  and  2,  is  a  brachiopod  found 
attached  to  Waldheimia  resupinata,  and  occurs  in  the  main  seam  of 
ironstone  in  Ammonites  spinatus  zone  at  Eston.    8  examplea. 

Fleuromya  ruivicula,  Fig,  3,  is  found  in  the  AmmoniteB  ozjnotus 
zone,  Robin  Hood's  Bay.  Although  several  specimens  have  been 
secured  in  a  fragmentary  condition  from  the  shale  Fig*.  3  is  the 
only  perfect  one  I  have  been  able  to  obtain,  its  preservation  is  due 
to  its  pyritous  condition. 

his  llasica,  Fiy^s.  4  and  5.     These  figures  are  from  fragments  of 
a  sderobasic  coral,  and  are  of  interest,  because  I  can  find  no  record 
of  any  such  coral  havinof  been  found  in  the  Lias,  it  is  of  the  tribe 
Isinji'.       1   have  noti(!cd  it    in  the  Ammonites  capricomis  and  A. 
.Jamisoiii  zones  at  Huntcliff  and  Kockcliff,  and  A.  oxynotus  zone, 
Robin  lloocrs  Bay.     Fig.  4  was  picked  out  of  the  shale  of  the  last 
named  zone,  whilst  Fig.  5  is  from  a  sandstone  nodule  in  the  first 
zone.     It  is  common  and  gives  the  ai)jx?arancc  of  a  robust  homy  based 
coral  branching  dichotomously,  and  is  inclined  to  be  arborescent,  and 
must  liav(*  been  tliree  or  four  feet  in  height.     Sections  of  it  under  the 
one  inch  objective  show  a  coarse  cellular  structure  at  the  outer 
margin,  tliis  disappearing  towards  tlie  centre  where  paralh^l  striii? 
iM'conie  apparent,  resembling  the  striie  in  horn. 
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ON  ICE-GROOVED  KOCK  SURFACES  NEAR  VICTORIA,  VANCOUVER 
ISLAND ;  WITH  NOTES  ON  THE  GLACIAL  PHENOMENA  OP  THE 
NEIGHBOURING  REGION,  AND  ON  THE  MUIR  GLACIER  OF 
ALASKA.      BY  G.  W.   LAMPLUGH. 

Part  I. — Glaciation  near  Victoria,  V.  I. 

Introduction. — During  an  enforced  and  unexpected  stay  of 
nearly  a  month  in  the  town  of  Victoria,  Vancouver  Island,  last 
autumn  (1884),  I  spent  some  time  in  examining  the  glacial  phenomena 
of  the  surrounding  district.  I  did  not  then  know  if  any  work  had 
been  done  in  the  neighbourhood,  but  afterwards  found  that  more 
than  one  account  of  the  glaciation  of  south-eastern  Vancouver  had 
been  published,  the  most  important  being  an  excellent  memoir  in 
the  Quarterly  Journal  of  the  Geological  Society,  Vol.  XXXIV.,  p.  89 
(1878),  by  Dr.  G.  M.  Dawson,  of  the  Geological  Survey  of  Canada. 
But  as  the  features  are  so  striking  and  so  far  beyond  what  we 
see  near  home,  I  think  another  account  of  them  is  not  only 
permissible  but  desirable,  especially  as  the  observations  have  been 
made  from  an  independent  standpoint. 

In  the  following  communication  I  have  arranged,  with  very 
slight  alterations,  the  notes  and  sketches  which  I  made  of  some  of 
the  most  remarkable  instances  of  rock  sculpture  which  came  under 
my  notice.  I  have  added  a  few  ideas  suggested  at  the  time  or  since 
by  the  study  of  them,  in  which,  however,  I  have  confined  myself  to 
matters  of  detail,  and  have  not  entered  into  broader  questions  as  to 
the  character  of  the  glaciation  over  the  whole  region,  as  this  has 
been  very  ably  done  by  Dr.  G.  M.  Dawson,  in  the  above  cited 
memoir,  to  which  I  would  refer  those  who  desire  more  extended 
information. 

Geographical  Features. — That  I  may  be  able  to  indicate  the 
exact  geographical  position  of  the  rock  surfaces  to  which  I  am 
about  to  refer,  I  have  prepared  a  ground-plan  of  the  country  and 
coast-line  near  Victoria,  on  which  the  places  mentioned  in  the 
following  notes  are  marked  down  (fig.  6).     Within  the  area  covered 
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near  its  head  where  it  again  widens  into  a  basin  somewhat  larger 
than  that  which  forms  Victoria  Harbour. 

The  whole  of  this  part  of  North  America,  from  Fuget  Sound 
northward  to  Alaska,*  is  an  area  of  depression,  and  the  sea  occupies 
deeply-excavated  valleys  which  often  run  quite  into  the  heart  of  the 
momitains  of  the  Coast  Range.  A  perfect  network  of  liords,  straits, 
and  islands  is  thus  formed. 

So  little  has  marine  erosion  done  towards  the  shaping  of  the 
land,  that  during  the  course  of  a  voyage  northward  to  Alaska  along 
these  narrow  water-ways,  I  saw  very  few  parts  of  the  coast  where 
if  there  was  solid  rock,  the  sea  had  as  yet  cut  even  a  beach-shelf, 
though  there  were  a  few  low  sea-formed  cliffs  of  till ;  and  the  steep, 
mountain- slopes  on  either  side  were  generally  seen  to  pass  unbroken 
beneath  the  clear  waters  of  the  fiords. 

GlaciaUon, — In  the  area  shown  on  the  map,  wherever  the  solid 
rock  is  seen,  whether  the  outcrop  be  extensive  or  otherwise,  it 
invai'iably  shows  sig^s  of  severe  glaciation,  even  on  the  top  of  the 
highest  hill  in  the  neighbourhood,  Mount  Douglas,  whose  summit  is 
696  feet  above  sea  level.  On  the  rocky  bosses  inland  these  signs 
have  been  partially  removed  by  weathering,  so  that  only  the  broader 
features  remain ;  but  round  the  outer  coast-line  south  and  east  of 
Victoria,  where  the  waves  are  slowly  stripping  off  the  clayey  covering, 
rocks  can  be  seen  in  the  low  broken  cliff  showing  the  effects  of 
glaciation,  down  to  the  most  delicate  and  minute  particular,  as  freshly 
as  though  the  ice  had  just  been  removed  from  them ;  and  as  one 
passes  over  their  smooth  wave-like  surfaces,  every  step  reveals 
something  worthy  of  close  examination. 

Of  the  rocks  themselves,  which  are  all  metamorphic  or  igneous, 
I  can  give  no  accurate  description,  as  my  experience  of  igneous 
rocks  has  not  been  great  enough  to  allow  me  to  correctly  describe 
or  classify  them.  Dr.  Dawson  generally  speaks  of  them  as  'diorites* 
and  *  felsites.'  There  seemed  to  me  to  be  a  great  variety ;  some 
north  and  north-west  of  the  city,  closely  resembled  granites  in 
appearance ;  whilst  near  Gonzales  Point  there  were  bedded  rocks  on 
the  foreshore  that  looked  liked  baked  and   altered    shales    with 


And  probably  also  southward  to  California. 
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For  compariaoQ  with  iny  analysis,  I  quote  one  from  the  last 
edition  of  Muspratt's  Chemistry. 

It  will  be  seen  from  the  above  analysis,  that  the  nodules  consist 
essentially  of  a  mixture  of  carbonate  of  lime  and  clay.  The  phosphoric 
acid  most  probably  comes  from  the  shells  which  the  nodules  contain. 
The  presence  of  phosphoric  acid  in  these  nodules  does  not  seem  to 
have  been  noticed  previously,  I  have  discovered  it  in  all  the  nodules 
that  I  have  yet  examined,  and  it  has  been  found  in  the  nodules  of  clay 
ironstone  used  for  iron  smelting,  in  the  proportion  of  from  a  trace  to 
1'86  per  cent. 

It  appears  that  many  substances  are  capable  of  forming  con- 
cretionary nodules,  but  only  a  few  occur  in  large  quantities ;  these 
are  carbonate  of  lime,  car)K)nate  of  iron,  iron  pyrites,  silica,  and 
phosphate  of  lime.  Iron  pyrites  occurs  nodular  in  the  chalk  and  in 
the  clay  of  the  coal  measures.  Silica  occurs  nodular  in  the  chalk,  as 
fiUnt,  jasper,  etc.  Phosphate  of  lime  occurs  in  nodules  in  the 
greensand  and  other  formations. 

The  other  concretions  found  in  considerable  quantities  are  : — 

Coal  Balls  consisting  of  variable  pro[)ortions  of  carbonate  of  lime 
and  iron  pyrites. 

Bauiii  Pots  consisting  of  a  mixture  of  carbonate  of  lime,  iron 
pyrites,  and  silicate  of  alumina  (clay). 

Acrospire,  a  curious  concretion  found  in  the  millstone  grit, 
consisting  of  carbonate  of  lime  and  sand  (silica). 

Clay  ironstone  consisting  of  varying  amounts  of  carbonate  of 
iron  and  silicate  of  alumina. 

Chert  consisting  of  a  mixture  of  carbonate  of  lime  with  silica. 

Ilydraulic  Limestone  as  before  stated,  consists  of  a  mixture  of 
carbonate  of  lime  and  silicate  of  alumina. 

In  these  concretions  the  compounds  composing  them  may 
replace  each  other  to  any  extent ;  thus  chert  passes  into  flint  (silica) 
or  into  chalk  (carbonate  of  lime),  o^ving  to  one  compound  or  the 
other  being  in  excess. 
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by  this  plan  the  country,  though  flatter  than  almost  any  equal  ^Mce 
within  the  liniits  of  this  rugged  island,  has  an  undolating,  and  often 
steep  and  broken  outline,  the  solid  rocks  cropping  out  everywhere 
from  under  an  irregular  covering  of  drift  in  bosses  of  dimeosioDB 
varying  from  a  few  square  feet  to  several  thousand  yards.  The 
highest  point  within  this  area  is  about  400  feet  above  sea-leTd, 
but  the  average  height  is,  I  should  say,  under  60  feet. 


rialU 


Fig.  5. — Map  of  Coast-Line  near  Victoria,  Vancouver  Island.     Scale  1  inch  to 
4  miles,  reductd  from  tlie  large,  map  issued  by  the  Latul  Commisniotierg. 
The  position  of  the  rocks  and  sections  figured  in  this  paper  are  indicated 

by  the  numbers. 

The  outline  of  this  and  all  neighbouring'  shores  is  very  irregular, 
the  sea  reaching  everywhere  in  open  bays  or  long  narrow  fiords  far 
into  the  land.  The  channel,  partially  shown  on  the  ground-plan,  of 
which  Victoria  Harbour  forms  part,  may  be  taken  as  an  example 
on  a  small  scale  of  much  of  the  coast-line.  This  inlet  extends  west- 
ward for  a  further  three  miles  beyond  the  limits  of  my  map,  or  about 
six  miles  in  all,  rarely  reaching  the  breadth  of  a  large  river,  except 
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gire  AD  illustration  on  PI.  VI.,  where  a  vertical  face  of  batult  has  been 
horizontall;  striated,  fated,  and  undercut  Not  only  has  this  been 
the  case  where  the  wall  has  stood  unprotected,  but  also  where  it  has 
formed  one  ^de  of  a  deep  narrow  gntter,  such  as  those  shown  in 
Figs.  6  and  7.    In  all  the  cases  which  came  tinder  my  notice,  where 


¥lii.  G. — GTODnd.pbui  (A)  uud  Section  (B)  of  a  glucinl  groove  in  close-grauied 
qiurtzite  (?)  st  Oflm«tery  Point.    Scab  I  inch  to  20  feet. 

A. — QrooTe  mDniDg  n^arlj  Dorth  and  BOQth  ;  3  feet  scroRA  at  top,  about  1  foot  *t 
bottom;  3  to  4  feet  deopj  aboDt.lOfoot  in  length  avseen  on  the  fari'shorabat 
is  probably  continaed  iota  the  clifT ;  woBt  side  Bteep  and  almost  oyerbaiigiiig, 
east  odo  slopes  at  abont  46°  ;  atrial  in  groove  ran  at  a  loir  angle  with  those 
on  aorfacD  of  rock. 

B. — Sootion  across  the  (iroovo  at  a.  h. 

Shadii^  on  ground-plaD  shons  direction  of  stria<. 


^  ;   '  ",.  3   1-    '        Stohi  TiLl 


in,  V.  I.  (as  indicated  on  Sketch-Map).    Scale 


Fio.  7. — Section  ol  Cliff  u 

1  inch  to  45  feet. 
A.A. — Beantirnll;  (triatad  and  poliebed  enrlaces — groOTed  and  bassad— rnnning 

N.  and  S.,  nanrly. 
B. — tSiarp  angle  where  diCFeront  sets  of  striationB  meet, 
C. — Vertical  face,  polished  and  striated  along  its  direction,  nearly  E.  and  W. ; 

further  back  than  section  it  is  cnt  up  into  sharp  grooTes. 
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a  gutter  of  this  kind  has  been  excavated  in  an  approximately  north 
and  south  direction,  the  west  wall  is  very  steep,  sometimes  vertical 
or  even  undercut,  whilst  the  east  side  shows  a  more  gradual  slope, 
(see  Figures).     From  this  I  at  first  inferred  that  the  ice  had  moved 


oT*^  Buceur.s&iD 


Fig.  8. — Section  of  Cliff  about  a  qnarter-of-a-mile  east  of  above,  showing  diTiiion 

of  drift  deposits.     Scale,  1  inch  to  30  feet. 
XA. — Division,  not  very  distinct,  but  yet  clear  enough  to  show  contortion. 

down  into  the  channel  from  the  east  side,  and  borne  heavily 
against  the  opposite  slope  by  which  it  had  been  brought  up 
and  deflected,  but  the  evidence  of  the  striae  on  the  surrounding 
horizontal  surfaces  did  not  bear  out  this  view,  (see  Fig.  6).  Of 
course,  it  is  possible  that  the  bottoms  of  these  gutters  may  bear  the 
marks  of  an  earlier  glaciation.  This  view  was  strengthened  by  the 
way  in  which  the  two  sets  of  strisB  came  in  contact  on  the  edges 
of  these  steep  walls,  where,  instead  of  there  being  traces  of  a 
swerving  of  the  horizontal  set  into  the  vertical,  or  vice  versa^  there 
is  often  a  clear  sharp  angle,  as  shown  in  the  sections  in  Figs.  6  and  7, 
and  on  PL  VIII.,  as  though  the  upj>er  set  had  been  eating  into  an 
already  glaciated  surface.  But  in  other  places  there  was  evidence 
which  tended  to  show  that  striation  in  varying  directions  did 
sometimes  take  place  contemporaneously.  The  finest  example  of 
this  was  in  the  beautifully  glaciated  boss  of  which  I  give  a  sketdi 
on  PI.  IX.,  where  a  horizontal  joint-plane  in  the  rock  has  apparently 
deflected  the  erosive  agent  along  its  course  in  such  a  way  as  to 
cause  a  deep  shelf  or  recess  to  be  scooped  out,  which,  in  rounding 
the  north-western  shoulder  of  the  boss,  swerves  considerably  from 
the  direction  of  the  striae  on  the  surrounding  surface,  but  which 
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I  illustration  on  Pi.  VI.,  where  a  vertical  face  of  basalt  has  been 
tally  striated,  Anted,  and  nndercut  Not  only  has  this  been 
e  where  the  wall  has  stood  unprotected,  but  also  where  it  has 
one  side  of  a  deep  narrow  gutter,  such  as  those  shown  in 
and  7.     In  all  the  cases  which  came  under  my  notico.  where 


-Qroimd-plaii  (A)  and  Sectioti  (B)  of  a  pluvial  );roora  in  close-grkined 
■rtzite  (?)  >t  Cemetery  Point.  Scale  1  iucb  to  20  fi-ot. 
ove  running  OPorij  north  Rml  sonth;  ^  (evt  arrosK  iit  tO[i,  about  1  foot  st 
Itom;  3to4fi^ft  deep;  aboutrtOfcet  inlencth  a' ncen  on  the  forrshorobut 
irobubty  cuntlnaod  iutttliectiH';  wpBt  side  etecp  and  almost  ovortinnainK, 
it  fiidu  Klo[>en  at  abont  45"  ;  Htrix  iu  ^;r0OT0  run  at  a  ton  nnglu  with  those 

:ion  fti-rosa  tbc  uroovc  at  a.  It. 

ading  on  gToucd-plno  9how«  direction  of  striii'. 


-Section  of  Cliff  near  Vii-torin,  V.  I   (as  indicated  on  Sltctc-li-Map).     Scale 

nob  to  V>  foot, 

leantifnlly  striated  and  polinhed  surfaces— grooToii  and  hoF^ned— running 

irp  angle  whore  different  fli'ts  oF  striations  meet. 

tical  fac-e.  poli«lied  and  atnated  along  ila  direction,  neorlj-  ¥..   andW.; 

rther  back  than  iioplion  it  ii  out  op  into  nharji  grooves. 
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a  gutter  of  this  kind  has  been  excavated  in  an  approximately  uor 
and  south  direction,  the  west  wall  is  very  steep,  sometimes  vertic 
or  even  undercut,  whilst  the  east  side  shows  a  more  gradoal  sloj 
(see  Figures).     From  this  I  at  first  inferred  that  the  ice  had  mo? 
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Fig.  8. — Section  of  Cliff  about  a  quarter-of-a-mile  east  of  above,  showing  diyii 

of  drift  deposits.    Scale,  1  inch  to  30  feet. 
.V.A. — Division,  not  ver}'  distinct,  but  yet  clear  enough  to  show  contortion. 

down  into  the  channel  from  the  east  side,  and  borne  heavi 
against  the  opposite  slope  by  which  it  had  been  brought  \ 
and  deflected,  but  the  evidence  of  the  strisB  on  the  surroandiE 
horizontal  surfaces  did  not  bear  out  this  view,  (see  Fig.  6).  ( 
course,  it  is  possible  that  the  bottoms  of  these  gutters  may  bear  tl 
luarks  of  an  earlier  glaciation.  This  view  was  strengthened  by  tl 
Avay  in  which  the  two  sets  of  stride  came  in  contact  on  the  edgi 
of  these  steep  walls,  where,  instead  of  there  being  traces  of 
swerving  of  the  horizontal  set  into  the  vertical,  or  vice  versa^  thei 
is  often  a  clear  sharp  angle,  as  shown  in  the  sections  in  Figs.  6  aud 
and  on  PI.  VIII.,  as  though  the  upper  set  had  been  eating  into 
already  glaciated  suiface.  But  in  other  places  there  was  eviden 
which  tended  to  show  that  striation  in  varying  directions  ( 
.sometimes  take  place  contemporaneously.  The  finest  example 
this  was  in  the  beautifully  glaciated  boss  of  which  I  give  a  skel 
on  PI.  IX.,  where  a  horizontal  joint-plane  iu  the  rock  has  apparen 
deflected  the  erosive  agent  along  its  course  in  such  a  way  as 
cause  a  deep  shelf  or  recess  to  be  scooped  out,  which,  in  round! 
the  north-western  shoulder  of  the  boss,  swerves  considerably  fr 
the  direction  of  the  strite  on  the  surrounding  surface,  but  wh 
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runs  out  again  and  is  lost  before  reaching  the  south  end  of  the 
mass.  Then  again,  though  the  strisB  in  the  deep  gutters  often  cross 
the  general  direction  at  a  considerable  angle,  I  could  not  find  that  they 
followed  any  regular  system ;  so  that,  after  all,  I  was  not  able 
to  decide  whether  all  the  deep  gutters  were  contemporaneous 
or  not  I  often  found  it  very  difficult,  in  a  limited  area,  to  get  the 
true  direction  on  such  highly  inclined  and  constantly  changing  slopes, 
and  the  bearings  which  I  did  take  are  not  very  exact  as  I  did  not 
allow  correctly  for  the  deviation  of  the  compass;  but  in  these 
detailed  studies  I  do  not  think  that  this  will  be  found  of  much 
consequence.  Dr.  Dawson  gives  *  S.  11®  W.,  as  the  direction  of 
the  glaciation  over  this  part  of  the  island,  this  being  the  average 
result  of  several  hundred  observations. 

In  wandering  amongst  rocks  like  these,  so  hard  that  the 
hammer  was  quite  useless,  and  yet  scooped  and  scored  and  dug  into 
as  though  they  were  so  many  masses  of  cheese,  one  could  not  help 
being  most  forcibly  impressed  with  a  sense  of  the  immense  force 
with  which  the  ice  must  have  borne  down  on  them ;  a  force  exerted 
not  only  on  exposed  surfaces  but  apparently  with  equal  violence  in 
channels  so  narrow  that  it  is  difficult  to  imderstand  how  the  ice 
managed  to  stir  after  having  been  jammed  into  them.  From  the  way 
in  which  the  rock  walls  were  scored  and  undercut,  the  tongue  of  ice 
must  have  been  driven  through  them  almost  like  a  piston-rod.  And 
yet  although  one  had  such  palpable  evidence  on  the  one  hand  of  the 
enormous  potentiality  possessed  by  the  ice,  the  evidence  was  equally 
clear  on  the  other,  that  the  actual  work  performed  by  it  had  not  been 
great ;  and  that,  though  the  surface  had  been  so  deeply  scored,  there 
had  been  no  great  mass  of  the  fixed  and  solid  rock  removed.  The 
general  outline  of  the  surface,  the  hills  and  hollows,  and  even  the 
minor  features — the  narrow  channels  and  isolated  crags — seemed 
all  to  have  belonged  to  the  pre-glacial  surface,  and  to  have  been 
in  all  probability  the  outcome  of  aerial  erosion. 

This  important  conclusion  once  arrived  at,  constantly  recurred 
to  me  in  examining  these  sections,  till  I  came  to  regard  even  the 
gutters  and  deeper  grooves  as  crevices  which  the  ice  had  rarely  done 

♦  Supra  cit. 
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by  this  plan  the  country,  though  flatter  than  almost  any  equal  space 
-withm  the  limits  of  this  ragged  island,  has  an  undulating,  and  often 
steep  and  broken  outline,  the  solid  rocks  cropping  out  everywhere 
from  under  an  irregular  covering  of  drift  in  bosses  of  dimensioDS 
varying  from  a  few  square  feet  to  several  thousand  yards.  The 
highest  point  within  this  area  is  about  400  feet  above  sea-levd, 
but  the  average  height  is,  I  should  say,  under  60  feet. 
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Fio.  5. — Map  of  Coast-Line  near  Vifitoria,  Vancouver  Island.     Scalo  1  inch  to 
4  miles,  reduced  from  the  large  map  issued  by  the  Larul  Commissionerg, 
The  position  of  the  rocks  and  sections  Hgured  in  this  paper  are  indicated 

by  the  numbers. 

The  outline  of  this  and  all  neighbouring'  shores  is  very  irregular, 
the  sea  reaching  everywhere  in  open  bays  or  long  narrow  fiords  far 
into  the  land.  The  channel,  partially  shown  on  the  ground-plan,  of 
which  Victoria  Harbour  forms  part,  may  be  taken  as  an  example 
on  a  small  scale  of  much  of  the  coast-liue.  This  inlet  extends  west- 
ward for  a  further  three  miles  beyond  the  limits  of  my  map,  or  about 
six  mSles  in  all,  rarely  reaching  the  breadth  of  a  large  river,  except 
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oetr  its  head  where  it  aguin  widens  into  a  basin  somewhat  larger 
than  that  which  forms  Victoria  Harbour. 

The  whole  of  this  part  of  North  America,  from  Paget  Sound 
northward  to  Alaska,*  is  an  area  of  depression,  and  the  sea  occupies 
<feeply-excavated  valleys  which  often  run  quite  into  the  heart  of  the 
mountains  of  the  Coast  Range.  A  perfect  network  of  liords,  straits, 
^d  Islands  is  thus  formed. 

So  little  has  marine  erosion  done  towards  the  shaping  of  the 
^^d,  that  during  the  course  of  a  voyage  northward  to  Alaska  along 
these  narrow  water-ways,  I  saw  very  few  parts  of  the  coast  where 
^f  there  was  solid  rock,  the  sea  had  as  yet  cut  even  a  beach-shelf, 
though  there  were  a  few  low  sea-formed  cliffs  of  till ;  and  the  steep. 
Hioimtaiu- slopes  on  either  side  were  generally  seen  to  pass  unbroken 
bcDeath  the  clear  waters  of  the  fiords. 

GladaUon, — In  the  area  shown  on  the  map,  wberever  the  solid 
rock  is  seen,  whether  the  outcrop  be  extensive  or  otherwise,  it 
invariably  shows  signs  of  severe  glaciation,  even  on  the  top  of  the 
highest  hill  in  the  neighbourhood,  Mount  Douglas,  whose  summit  is 
696  feet  above  sea  level.  On  the  rocky  bosses  inland  these  signs 
have  been  partially  removed  by  weathering,  so  that  only  the  broader 
features  remain ;  but  round  the  outer  coast-line  south  and  east  of 
Victoria,  where  the  waves  are  slowly  stripping  off  the  clayey  covering, 
rocks  can  be  seen  in  the  low  broken  cliff  showing  the  effects  of 
glaciation,  down  to  the  most  delicate  and  minute  particular,  as  freshly 
as  though  the  ice  had  just  been  removed  from  them ;  and  as  one 
passes  over  their  smooth  wave-like  surfaces,  every  step  reveals 
something  worthy  of  close  examination. 

Of  the  rocks  themselves,  which  are  all  metamorphic  or  igneous, 
I  can  give  no  accurate  description,  as  my  experience  of  igneous 
rocks  has  not  been  great  enough  to  allow  me  to  correctly  desciibe 
or  classify  them.  Dr.  Dawson  generally  speaks  of  them  as  'diorites' 
and  *  felsites.'  There  seemed  to  me  to  be  a  great  variety ;  some 
north  and  north-west  of  the  city,  closely  resembled  granites  in 
appearance  ;  whilst  near  Gonzales  Point  there  were  bedded  rocks  ou 
the   foreshore  that  looked  liked   baked   and   altered    shales    with 
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ferruginous  nodules ;  and  in  another  place,  in  one  of  the  recesses  on  the 
west  side  of  Victoria  Harbour,  I  noticed  a  mass  of  crystalline  limeiitoDe. 

The  deposit  which  covers  the  rock  is  usually  a  very  hard  sandy 
till,  full  of  stones  of  small  size,  with  a  few  large  boulders ;  this  is 
often  tightly  jammed  into  very  narrow  crevices  in  the  rock.     Where 
this  till  is  of  any  thickness  it  often  admits  streaks  of  sand  and 
gravel ;  and  in  some  places  these  become  so  well  developed  as  to 
form  a  lower  division  of  the  drift,  though  in  the  sections  near  Victoria 
the  line  of  separation  is  not  very  clear  (see  Fig.  8).     In  a  we\^ 
which  was  being  dug  within  the  city  limits  on  the  Oak  Bay  Ro»^ 
I  noticed  that  the  workmen  were  throwing  out  a  fine  tough  gt^ 
clay  without  stones  or  other  admixture  from  a  depth  of  18  fe*=^ 
above,  there  was  till  of  the  usual  character. 

In  some  of  these  beds  marine  shells  have  been  found.*     1  car^ 
across  them  near  the  middle  of  Shoal  Bay,  where  they  occur 
abundance  in  clayey  streaks  amongst  hard  sandy  till ;  and  also 
the  excavation  for  the  Government  Dock  at  Esquimault  three  mile 
west  of  Victoria,  where  the  shelly  beds  have  been  cut  through, 
availed  myself  of  this  latter  opportunity  to  study  these  marine  bed 
and  collect  their  contents,   on  which   I  hope  to  make  a  separat 
communication.      It  seemed  v«rv  curious  to  find  delicate  bivalve 
with  valves  united  in  beds  of  boulder  clay  immediately  overlyinj 
rock  surfaces  which  showed  the  application  of  enormous  pressure 
and  I  found  it  very  diflScult  to  believe  that  this  boulder  clay  was  th 
instrument  by  which  the  ice  ground  and  polished  the  rocks,  or — i 
other  words — was  its  moraine  profmvle. 

Glaciated  Rocbt, — As  it  is  very  doubtful  whether  I  could  raise 
clear  idea  of  the  character  of  these  glaciated  rocks  by  means  c 
words  in  anyone  who  has  not  seen  them,  or  something  resemblin 
them,  I  have  tried  to  do  so  by  sketches  reproduced  from  thog 
taken  on  the  spot ;  but  as  I  am  a  iX)or  draughtsman,  I  fear  m 
attempt  has  not  been  very  successful. 

One  of  the  most  noteworthy  features  is  the  way  in  whic 
vertical  walls  of  rock  have  been  striated  and  fluted  apparently  quit 
as  severely  as  horizontal  surfaces.     Of  this  I  have  endeavoured  t 

*  Supnu  fit.  p.  97  ;  "<>  lo<'nlily  uientioned. 
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niiis  out  again  and  is  lost  before  reaching  the  south  end  of  the 
mass.  Then  again,  though  the  strisB  in  the  deep  gutters  often  cross 
the  general  direction  at  a  considerable  angle,  I  could  not  find  that  they 
followed  any  regular  system;  so  that,  after  all,  I  was  not  able 
to  decide  whether  all  the  deep  gutters  were  contemporaneous 
or  not  I  often  found  it  very  difficult,  in  a  limited  area,  to  get  the 
true  direction  on  such  highly  inclined  and  constantly  changing  slopes, 
and  the  bearings  which  I  did  take  are  not  very  exact  as  I  did  not 
allow  correctly  for  the  deviation  of  the  compass;  but  in  these 
detailed  studies  I  do  not  think  that  this  will  be  found  of  much 
consequence.  Dr.  Dawson  gives  *  S.  11®  W.,  as  the  direction  of 
the  glaciation  over  this  part  of  the  island,  this  being  the  average 
result  of  several  hundred  observations. 

In  wandering  amongst  rocks  like  these,  so  hard  that  the 
hammer  was  quite  useless,  and  yet  scooped  and  scored  and  dug  into 
as  though  they  were  so  many  masses  of  cheese,  one  could  not  help 
being  most  forcibly  impressed  with  a  sense  of  the  immense  force 
with  which  the  ice  must  have  borne  down  on  them ;  a  force  exerted 
not  only  on  exposed  surfaces  but  apparently  with  equal  violence  in 
channels  so  narrow  that  it  is  difficult  to  imderstand  how  the  ice 
managed  to  stir  after  having  been  jammed  into  them.  Prom  the  way 
in  which  the  rock  walls  were  scored  and  undercut,  the  tongue  of  ice 
must  have  been  driven  through  them  almost  like  a  piston-rod.  And 
yet  although  one  had  such  palpable  evidence  on  the  one  hand  of  the 
enormous  potentiality  possessed  by  the  ice,  the  evidence  was  equally 
dear  on  the  other,  that  the  actual  work  performed  by  it  had  not  been 
great ;  and  that,  though  the  surface  had  been  so  deeply  scored,  there 
had  been  no  great  mass  of  the  fixed  and  solid  rock  removed.  The 
general  outline  of  the  surface,  the  hills  and  hollows,  and  even  the 
minor  features — the  narrow  channels  and  isolated  crags — seemed 
all  to  have  belonged  to  the  pre-glacial  surface,  and  to  have  been 
in  all  probability  the  outcome  of  aerial  erosion. 

This  important  conclusion  once  arrived  at,  constantly  recurred 
to  me  in  examining  these  sections,  till  I  caiue  to  regard  even  the 
gutters  and  deeper  grooves  as  crevices  which  the  ice  had  rarely  done 

*  Supra  cit. 


LAMPLUUH:   GLACIATION  IN  VANCOUVER  ISLAND.  65 

country,  and  possibly  that  it  never  extended  much  beyond  thb 
pcMnt"  But  with  this  I  do  not  altogether  agree ;  as  I  think  there  is 
evidence  that  the  ice  extended  much  lower  in  Puget  Sound ;  nor  do 
I  think  that  a  mass  of  ice  which  was  certainly  more  than  700  feet 
thick  could  have  accumulated  rapidly  in  a  region  like  this.  It  is 
more  likely  to  have  gathered  slowly  as  in  a  basin  from  the  mountains 
all  round. 

One  has  heard  so  much  of  the  enormous  erosive  power  of  ice, 
that  I,  for  one,  had  come  to  think  of  a  strongly-glaciated  district  as 
one  from  which  a  great  thickness  of  rock  must  necessarily  have  been 
removed.  And  I  do  not  suppose  I  was  singular  in  the  supposition, 
for  the  writings  of  our  leading  glacialists  all  tend  to  strengthen 
this  view.  But  I  now  find  myself  regarding  the  presence  of  much 
roche  moutannSe  in  such  a  district  as  primd  facie  evidence  that  the 
glaciation  has  probably  been  superficial ;  for  I  am  inclined  to  think 
that  a  huge  mass  of  ice  in  motion  would  not  be  likely  either  to 
initiate  or  accentuate  minor  ine(|ualities  of  surface,  but  would  on 
the  other  hand,  have  a  constant  tendency  to  level  or  remove  them. 

It  is  true  that  in  the  rocks  uuder  consideration  there  are  many 
small  seams  and  veins  of  harder  material  which  stand  out  a  little 
way  on  a  glaciated  rock-surface,  but  whatever  their  relative  Iiardne&s 
may  be,  the  limit  of  their  protuberance  is  soon  reached  and  the 
projecting  portion  ground  off,  so  that  the  general  outline  is  scarcely 
affected.  And  though,  no  doubt,  it  is  to  the  mineral  character  of  the 
rocks  that  the  main  features  of  the  surface  are  due,  the  erosion  st'Cins 
to  have  taken  place  before,  and  not  during,  the  passage  of  the  ice. 

It  is  for  glacialists  to  decide  how  such  a  body  of  ice,  whose 
very  mass,  as  I  understand  it,  presupposes  in  an  area  like  this  a  slow 
process  of  accumulation,  can  have  covered  for  a  long  time  a  region 
of  this  kind  with  such  a  partial  and  erratic  expenditure  of  force. 

I  would  also  draw  their  attention  to  the  el  iff -section  which  I  saw 
near  the  foot  of  the  Muir  Glacier  in  Alaska,  described  in  the  third 
part  of  this  paper,  in  which  a  great  maas  of  ice  directly  overlaid 
bedded  sands  and  gravels  without  disturbing  tlunn. 

In  conclusion,  I  must  acknowledge  that  I  have  made  very  poor 
use  of  extremely  interesting  material,  and  if  it  were  only  in  my 
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trail  turned  inland ;  and  at  Albemi  I  saw  a  true  till  in  the  river 
banks,  but  did  not  come  across  any  well-glaciated  surfaces. 

Alaska. — In  a  voyage  northward  to  Sitka,  Alaska,  wherever  the 
steamer  allowed  us  to  land  I  saw  well-marked  evidences  of  glaciation, 
^ther  in  the  form  of  scattered  blocks,  glaciated  surfaces,  or  morainic 
material.  The  best  examples  of  the  last  were  seen  at  Metlakahtlah 
and  Fort  Wrangel.  The  glaciated  surfaces  do  not  seem  to  have 
retained  their  markings  nearly  so  well  as  in  the  region  further  south 
as  one  might  expect  from  the  severer  winters  and  greater  rainfall ; 
but  at  Sitka,  on  tearing  away  a  thin  covering  of  sods  from  the 
hillock  of  basalt  on  which  the  old  block  house  stands,  I  laid  bare  a 
beautifully  scratched  surface,  though  the  exposed  rock  on  the  slopes 
of  the  mound  only  showed  the  broader  features  of  glaciation. 
Part  III. — The  Muir  Glacier  op  Alaska. 

This  glacier  Is  a  glorious  mass  of  clear  blue  ice  which  comes 
down  to  the  sea  in  a  narrow  fiord  in  lat.  59®  N.,  opening  into  the 
Chicoot  Inlet.  It  ends  in  an  unbroken  precipice  crowned  with 
pinnacles  which  stretches  completdy  across  the  fiord,  being  three 
miles  long,  and  from  2.30  to  350  feet  in  height.  Huge  masses  are 
detached  from  this  cliff  at  short  intervals  and  go  crashing  down  into 
the  sea,  filling  the  fiord  with  floating  ice,  and  causing  a  heavy  ground 
swell  which  runs  in  breakers  on  the  beach.  These  breakers  have 
cut  the  cliff-section  which  I  shall  presently  describe. 

At  the  time  of  my  visit,  Aug.  0th,  1884,  when  the  waters  of 
the  bay  were  quiet,  strong  springs  of  milky  water  could  be  seen 
rising  up  through  the  sea  near  the  foot  of  the  ice.  Similar  springs 
gushed  out  in  many  places  on  the  gravelly  slopes  of  the  eastern 
moraine,  between  the  glacier  and  the  mountains,  sometimes  coming 
up  through  an  unknown  thickness  of  clear  ice,  depositing  in  some 
cases  masses  of  pasty  clay  in  hollow  places  amongst  the  gravels, 
which  formed  dangerous  sloughs.  This  water-system  is  quite 
distinct  from  the  surface -drainage  of  the  glacier  with  which  it  some- 
times mingles :  the  upper  waters  even  when  crossing  surface-moraine 
are  always  brilliantly  pure  and  bright. 

On  the  sandy  beach  of  the  eastern  shore,  within  a  few 
hundred  feet  of  the  ice  cliff,  I  saw  a  small  patch  of  blueish-grey 
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a  ^tter  of  this  kind  has  been  excavated  in  an  approximately  north 
and  south  direction,  the  west  wall  is  very  steep,  sometimes  vertiaJ 
or  even  undercut,  whilst  the  east  side  shows  a  more  gradual  slope, 
(see  Figures).     From  this  I  at  first  inferred  that  the  ice  had  moved 
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Pig.  8. — Section  of  Cliff  about  a  quarter. of -a-mile  east  of  above,  showing  diTiiioB 

of  drift  deposits.     Scale,  1  inch  to  30  feet. 
.V.A. — Division,  not  very  distinct,  but  yet  clear  enough  to  show  contortion. 

down  into   the  channel  from  the  east  side,   and    borne  hea?ilj 
against  the  opposite  slope  by  which    it  had   been    brought  up 
and  deflected,  but  the  evidence  of   the  striae  on   the   surrounding 
horizontal   surfaces  did  not  bear  out  this  view,  (see  Fig.  6).   Of 
course,  it  is  possible  that  the  bottoms  of  these  gutters  may  bear  tk 
marks  of  an  earlier  glaciation.     This  view  was  strengthened  bj  the 
way  in  which  the  two  sets  of  striae  came  in  contact  on  the  edges 
of  these  steep  walls,  where,  instead  of  there  being  traces  of  » 
swerving  of  the  horizontal  set  into  the  vertical,  or  vice  versa^  there 
is  often  a  clear  sharp  angle,  as  shown  in  the  sections  in  Figs.  6  aud  7, 
and  on  PI.  VIII.,  as  though  the  up^jer  set  had  been  eating  into  an 
already  glaciated  surface.     But  in  other  places  there  was  evidence 
which   tended   to   show  that   striation   in    varying   directions  (^d 
sometimes  take  place  contemporaneously.     The  finest  example  of 
this  was  in  the  beautifully  glaciated  boss  of  which  I  give  a  sketch 
on  PI.  IX.,  where  a  horizontal  joint-plane  in  the  rock  has  apparently 
deflected  the  erosive  agent  along  its  course  in  such  a  way  as  to 
cause  a  deep  shelf  or  recess  to  be  scooped  out,  which,  in  rounding 
the  north-western  shoulder  of  the  boss,  swerves  considerably  from 
the  direction  of  the  striie  on  the  surrounding  surface,  but  which 
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trail  turned  inland ;  and  at  Alberni  I  saw  a  true  till  in  the  river 
hanks,  but  did  not  come  across  any  well-glaciated  surfaces. 

Alaska, — In  a  voyage  northward  to  Sitka,  Alaska,  wherever  the 
steamer  allowed  us  to  land  I  saw  well-marked  evidences  of  glaciation, 
either  in  the  form  of  scattered  blocks,  glaciated  surfaces,  or  morainic 
material.  The  best  examples  of  the  last  were  seen  at  Metlakahtlah 
and  Fort  Wrangel.  The  glaciated  surfaces  do  not  seem  to  have 
retained  their  markings  nearly  so  well  as  in  the  region  further  south 
as  one  might  expect  from  the  severer  winters  and  greater  rainfall ; 
but  at  Sitka,  on  tearing  away  a  thin  covering  of  sods  from  the 
hillock  of  basalt  on  which  the  old  block  house  stands,  I  laid  bare  a 
beautifully  scratched  surface,  though  the  exposed  rock  on  the  slopes 
of  the  mound  only  showed  the  broader  features  of  glaciation. 
Part  III. — The  Muir  Glacier  op  Alaska. 

This  glacier  Is  a  glorious  mass  of  clear  blue  ice  which  comes 
down  to  the  sea  in  a  narrow  fiord  in  lat.  r)9°  N.,  opening  into  the 
Chicoot  Inlet.  It  ends  in  an  unbroken  precipice  crowned  with 
pinnacles  which  stretches  completely  across  the  fiord,  being  three 
miles  long,  and  from  250  to  350  feet  in  height.  Huge  masses  are 
detached  from  this  cliff  at  short  intervals  and  go  crashing  down  into 
the  sea,  filling  the  fiord  with  floating  ice,  and  causing  a  heavy  ground 
swell  which  runs  in  breakers  on  the  beach.  These  breakers  have 
cut  the  cliff -section  which  I  shall  presently  describe. 

At  the  time  of  my  visit,  Aug.  9th,  1884,  when  the  waters  of 
the  bay  were  quiet,  strong  springs  of  milky  water  could  be  seen 
rising  up  through  the  sea  near  the  foot  of  the  ice.  Similar  springs 
gushed  out  in  many  places  on  the  gravelly  slopes  of  the  eastern 
moraine,  between  the  glacier  and  the  mountains,  sometimes  coming 
up  through  an  unknown  thickness  of  clear  ice,  depositing  in  some 
cases  masses  of  pasty  clay  in  hollow  places  amongst  the  gravels, 
which  formed  dangerous  sloughs.  This  water-system  is  quite 
distinct  from  the  surface -drainage  of  the  glacier  with  which  it  some- 
times mingles :  the  upper  waters  even  when  crossing  surface-moraine 
are  always  brilliantly  pure  and  bright. 

On  the  sandy  beach  of  the  eastern  shore,  within  a  few 
hundred  feet  of  the  ice  clifF,  I  saw  a  small  patch  of  blueish-grey 
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msde  Ihe  journey  before,  I  reached  the  upper  surface  of  the  glacier 
by  passing  diagonally  along  the  eastern  moraine.  The  ice  was  at 
first  hidden  by  boulders,  gravel,  and  disintegrated  granite,  but  we 
soon  reached  clear  smooth  ice.  This  was  at  first  very  deeply 
crevassed,  and  extended  backward  with  a  strong  slope,  so  that  at  the 
end  of  the  first  two  miles,  we  could  not  have  been  much  less  than 
1,000  feet  above  sea-level.  We  had  now  reached  the  crest  of  the 
slope,  and  looked,  as  it  seemed  to  me,  slightly  downwards  into  a 
wide  basin  of  ice  which  was  probably  six  or  eight  miles  across,  and 
stretched  away  up  the  valley  to  some  mountains  which  we  estimated 
were  not  less  than  40  miles  distant.* 

From  the  mountains  fiankiug  the  valley  numberless  feeders  of 
ice  poured  in,  so  that  the  basin  before  us  resembled  a  storm-tossed 
lake,  the  steep  broken  8l()i)e  we  had  just  passed  being  the  compara- 
tively narrow  outlet  by  which  it  discharged  into  the  sea. 

After  passing  the  crest  we  found  that  the  crevasses  were  no 
longer  open,  their  sides  coming  together  some  distance  below  the 
surface  so  as  to  form  pools  of  water  of  most  delicate  and  lovely  blue 
tints  deepening  with  the  depth  of  the  watcT. 

Travelling  was  now  not  so  dangerous.  thou<;h  the  surface  of  the 

ice  being  made  up  of  fantastic  hummocks,  was  extremely  rough  and 

irregular. 

Three  or  four  miles  ahead  of  us  a  large  island  of  whiteish  rock 

cropped  out  high  above  the  ice. 

We  now  changed  our  direction  and  struck  out  across  the  glacier. 

There  were  still  no  open  crevasses ;  but  very  deep  water-pools  and 

tall  steep  hummcK'ks,  which  were  often  very  difficult  to  pass,  shared 

the  surface  between  them.     We  crossed  a  moraine  of  rapidly  wasting 

granite  blocks  about  a  mile  from  the  edge  of  the  ice,  and  penetrated 

1,000  yards  or  so  further,  and  then  found  it  was  time  to  return  to  the 

ship.     The  ice  seemed  to  rise  before  us  in  long  broken  ridges  running 

♦  In  **  Nature  **  for  Juue  18th,  1885,  then»  is  a  parajjraph  copied  from  a  San 
Francisco  paper  stating  that  the  gla'  ior  is  about  150  miles  long,  and  ends  in  cliffs 
500  feet  high,  but  I  think  these  are  gross  exaggerations.  The  cliffs  were  said  to 
be  4o0  feet  in  height  by  the  officers  of  our  sldp,  but  by  comparing  them  with  tlu» 
section  I  have  described  on  the  eastern  shore,  which  could  bo  tolerably  closely 
estimated,  I  came  to  the  conclusion  that  the  walls  range  from  240  to  350  feet,  the 
latter  being  a  very  liberal  estimate. 
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IB  out  again  and  is  lost  before  reaching  the  south  end  of  the 
188.  Then  again,  though  the  striad  in  the  deep  gutters  often  cross 
i  geDcral  direction  at  a  considerable  angle,  I  could  not  find  that  they 
lowed  any  regular  system;   so  that,  after  all,  I  was  not  able 

decide  whether  all  the  deep  gutters  were  contemporaneous 
not.  I  often  found  it  very  difficult,  in  a  limited  area,  to  get  the 
16  direction  on  such  highly  inclined  and  constantly  changing  slopes, 
d  the  bearings  which  I  did  take  are  not  very  exact  as  I  did  not 
ow  correctly  for  the  deviation  of  the  compass;  but  in  these 
tailed  studies  I  do  not  think  that  this  will  be  found  of  much 
nsequence.  Dr.  Dawson  gives  *  S.  11®  W.,  as  the  direction  of 
e  glaciation  over  this  part  of  the  island,  this  being  the  average 
suit  of  several  hundred  observations. 

In  wandering  amongst  rocks  like  these,  so  hard  that  the 
tmmer  was  quite  useless,  and  yet  scooped  and  scored  and  dug  into 
I  though  they  were  so  many  masses  of  cheese,  one  could  not  help 
jing"  most  forcibly  impressed  with  a  sense  of  the  immense  force 
ith  which  the  ice  must  have  borne  down  on  them ;  a  force  exerted 
3t  only  on  exposed  surfaces  but  apparently  with  equal  violence  in 
lannels  so  narrow  that  it  i.s  difficult  to  understand  how  the  ice 
anaged  U)  stir  after  liaving  been  jammed  into  them.     From  the  way 

which  the  rock  walls  were  scored  and  undercut,  the  tongue  of  ice 
ist  have  been  driven  through  them  almost  like  a  piston-rod.  And 
t  although  one  had  such  palpable  evidence  on  the  one  hand  of  the 
^rmous  potentiality  possessed  by  the  ice,  the  evidence  was  equally 
ar  on  the  other,  that  the  actual  work  performed  by  it  had  not  been 
iat ;  and  that,  though  the  surface  had  been  so  deeply  scored,  there 
i  been  no  great  majss  of  the  fixed  and  solid  rock  removed.  The 
ieral  outline  of  the  surface,  the  hills  and  hollows,  and  even  the 
^or  features — the  narrow  channels  and  isolated  crags — seemed 

to  have  belonged  to  the  [)re-glacial  surface,  and  to  have  been 
^  probability  the  outcome  of  aerial  erosion. 

This  important  conclusion  once  arrived  at,  constantly  recurred 
ixie  in  examining  these  sections,  till  I  came  to  regard  even  the 
tiers  and  deeper  grooves  as  crevices  which  the  ice  had  rarely  dojie 

*  Suj)ra  lit. 


7%  VINK:  IWTB8  Off  YOBEDALB  POLYZOA. 

Seventy -seven  species  range  through  the  three  lower  horizons  of  the 
Carboniferous  series;  seventy-four  belonging  to  the  true  Carbon- 
iferous Limestone,  twenty-eight  to  the  lower  Limestone  shales,  and 
four  to  the  Calciferous  series ;  not  a  single  species  passes  to  or  occurs 
in  the  Yoredale^  Millstone  Grit,  or  either  one  of  the  three  divisions 
of  the  coal  measures.  The  whole  group  essentially  belongs  to  and 
elioraeterises  the  Calcareous  rocks  and  shales  at  the  base  of  the 
JarmaHon"* 

If  this  be  true,  then,  PalsBontologically  speaking,  we  have  no 
Yoredale  rocks,  for  not  only  Polyzoa  but  many  other  organisms  as 
well,  are  quite  common  to  the  Calcareous,  and  to  the  Yoredale  series. 
It  will,  however,  be  far  more  advantageous  to  science  to  keep  the 
horizons  of  fossils  distinct,  than  to  lump  the  whole  of  the  divisions 
as  members  of  the  Calcareous  divisions  only,  irrespective  of  local 
changes. 

I  have  already  worked  out  the  Polyzoa  of  Northumberland,! 
.some  of  the  rocks  of  which  are  of  Yoredale  age,  whilst  other  rocks 
in  the  same  district  belong  to  the  Lower  Limestone  series ;  and  Mr. 
Jolm  Young  of  the  Huntei-ian  Museum  of  Glasgow,  and  the  members 
of  the  Scotch  Geological  Survey,  have  furnished  fair,  if  not  complete 
lists  of  Upper  and  Lower  Carboniferous  forms,  and  it  is  to  be  hoped, 
that  before  long  we  shall  have  from  the  pen  of  Mr,  G.  VV.  Shrubsole 
complete  lists  of  North  Wales  Carboniferous  Polyzoa.  Lists  of 
American  species  are  not  completed.  In  the  following  table  of  the 
more  generally  known  forms,  only  described  species  are  noted. 

EXPLANATIOn    OP   THB    TaBLE. 

1.  Gleaston  Castle — Yoredale  Rocks — Near  Bari-ow,  W.  Lancashire. 
2    Little  Urswich  „  „  „     Dalton,  „ 

3.  Loc.  ?  «  r  M    Loc.  ? 

4.  Holker  Park  „  „  „    Cark 

5.  Hurst  ,,  „        Yorkshire. 
(J.  Various  Localities      ,,            ,,         Northumberlaud. 

7.  Various  Localities — Scar  Limestone — Derbyshire  and  Lancashire. 

Indicated  by  D.  &  L. 

8.  Various  Localities — Lower  Limestone  Shulcs — Scotland. 

9.  Various  Localities — Upper  Limestone  Sliales — Scotland. 
10.  Various  Localities — Carboniferous  Limestone  Shales — America. 


•Presidential  Address,  Quart.  Jour.  Geol.  Soc,  Feb.,  1881,  p.  185. 

t  "Natnrlist,"  1884  and  1886. 
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CAEBONirEEOOfl   POLTIOA. 
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Class  POLYZOA,  Busk,  Hincks,  &c. 
Brtfozoa  (pars)  Ehrenberg :  Bryozoa  (pars)  of  American  anthortfi 
Bryozoa^  Ruess,  Manzoni,  Roemer,  Waters. 


Order  gymnolemata,  Allman. 
Sub-order,  CYCLOSTOMATA,  Busk. 


ZocBcia  tubular,  with  a  plain  inoperculate  orifice.     Marsupia  and 
appendicular  organs  wanting. 

Family  Fenestellidjs  (restricted). 

Group  A. 

1883.  Fourth  British  Association  Report  on  Fossil  Polyzoa  (mihi) 

1884.  Naturalist,  p.  GO,  188r>.  pp.  208-214  (Xorthumborland  Polyzoa; 


Zoarium  forming  large  and  small  fenestrated  or  non -fenestrated 
expansions.  Xocecia  arranged  biserially  in  the  branch,  tubular,  but 
(in  section)  slightly  truncated  at  the  distal  extremity ;  orifice  circular, 
opening  on  one  side  only. 

Genus  Fenestella  (restricted). 
1.  Fenestella  plebeia,  M'Coy,  Syn.  Carb.  Foss.,  Ireland,  pi,  29, 

fig.  3. 
Fenestella  plebeia^  Shmbsole,  Quart.  Jour.  Geol.  Soc,  May,  1879, 

p.  278  ;  Ibid  May,  1881,  p.  179. 
Fenestella  plebeia.  Vine,  Proceed.  York.  Geol.  and  Polyt.  Soc.,  Vol. 

VII.,  1881,  p.  336;  Ibid  Vol.  VIII.,  1883,  p.  164. 

As  Mr.  G.  W.  Shrubsole  gives  no  fewer  than  fourteen  synonyms 
of  the  above  species,  the  student  should  consult  the  papers  referred  to. 

There  are  several  fragments  of  F.  plebeia  in  the  different  shale 
washings  of  North  Lancashire,  some  have  very  marked  features, 
while  others  belong  to  common  forms  of  this  widely  distributed 
species.  One  noticeable  fragment  has  a  well  formed,  rounded  keel, 
but  without  tul)ercles,  and  slightly  different  from  the  Scotch  or  even 
Yorkshire  F.  plebeia.  Other  fragments  on  th<»  shale  show  the  reverse 
aspect  only,  and  these  are  of  ordinary  character. 

Localities  and  Horizon :  Yoredale ;  Holker  Park,  Little  Urswich. 
Scar  Limestone ;  common. 
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clay  with  stones,  closely  resembling'  tOI,  and  another  snil 
patch  without  stones.  These  out-cropped  from  the  foot  of  t 
cliff  of  well-bedded  and  water -worn  gravel  and  sand  40  feet  high, 
which  extended  close  up  to  the  face  of  the  precipice  of  ice ;  the  gnicl 
was  overlaid  at  the  time  of  my  visit  by  a  flange  of  ice  about  60  fee 
thick.  The  ice  seemed  to  flow  down  from  the  main  mass  of  the  gladei 
though  as  there  was  only  a  very  narrow  strip  of  beach,  I  could  nc 
get  far  enough  back  from  the  precipice  to  see  clearly  the  comtectki 
between  them.  The  gravels  and  ice  together  formed  an  alma 
vertical  face  of  about  100  feet,  3^et  the  gravels  showed  no  traces  < 
disturbance.  The  ice  was  very  full  of  debris  and  seemed  to  con 
from  that  part  of  the  glacier  which  bore  the  lateral  moraine, 
thinned  out  rapidly  after  leaving  the  main-body,  but  had  evidmt 
once  extended  much  further  than  when  I  saw  it,  for  it  tapered  a'l?? 
into  a  loose  depasit  of  stones  and  clay  which  capped  the  gravels 
the  end  of  the  section.  This  deposit  cut  down  into  the  gravels 
places;  but  there  were  no  traces  of  disturbance  at  the  junctic 
which  was  one  of  clear  sharp  erosion. 

The  glacier,  which  is  diminishing  so  rapidly  that  an  island  n< 
above  a  mile  distant  is  said  by  old  Indians  to  have  been  embedded 
the  ice  daring  their  recollection,  ha.s  shrunk  away  from  the  mouDta 
on  the  eastern  .side  for  some  distance,  forming  a  triangular  hoUi 
whose  base-line  on  the  beach  I  sliould  estimate  had  u  length  of  alx 
half-a-mile,  and  whose  greatest  length  could  not  have  been  far  sh 
of  two  miles. 

In  this  hollow  were  curious  ridges  of  sand  and  gravel  mi: 
with  rough  boulders,  which  reminded  me  of  kames.  These  genen 
ran  roughly  parallel  to  the  glacier,  but  were  crossed  and  confu 
in  places  by  other  less  regular  masses.  I  found  ice  hidden  under 
gravel  in  some  of  these  ridges,  and  think  I  understand  how  t 
were  formed,  but  as  it  is  my  desire  to  avoid  all  theory  in  tl 
brief  notes,  I  will  not  now  enter  further  into  their  origin. 

I  may  here  remark  that  amongst  the  very  great  numbei 
boulders  seen  during  the  day,  I  only  noticed  one  which  sho^ 
glacial  striae.  This  was  on  the  surface  of  the  moraine  not  far  ab 
the  beach.     Under  the  guidance  of  a  western  gentleman  who 


1> 
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8.  Fenestella  nodulosa,  Phillips. 

=  Betepora  id.  Phill.  Oeol.  Yorks.,  pi.  I.,  figs.  31-33. 

Fenestella  bicellulcUa^  Eih.  Jun.  Mem.  Geol.  Surv.,  Scot.,  Sheet  23, 

p.  101. 
=     „       fnUex^  M*Coy  Syn.  Carb.  Foss.,  Ireland,  pi.  10. 
Popeana,  Prout,  Trans.  Acad.,  St.  Louis,  p.  220. 
subrete/ortniit,  Prout,  op.  cit.  p.  230 
nodulosa,  Shrubsole,  Quart.  Jour.  Geol.,  Soc.  May,  1879, 

p.  280,  Ma}',  1882,  p.  183. 
noduloaa,  Vine,  Naturalist,  Sept.,  1885,  p.  314. 
Several  fragments  belonging  to  this  species  are  rather  abundant 
in  the  shales,  and  although  Mr.  Q.  W.  Shrubsole  at  one  time 
regarded  Actinostoma  feneatratum^  Young  &,  Young,  as  the  perfect 
form  of  this  species,  he  does  not  give  this  as  a  synonym  in  his  later 
paper.  It  is  to  tliLs  species,  however,  that  Mr.  Shrubsole  noticed  that 
PalcBocoryTUB  were  more  frequently  attached,  **  for  out  of  ninety- 
seven  specimens  of  Paheocoryno',,  eighty-five  are  either  attached  to 
polypi te-f ace  of  F,  nodulosa  or  associated  with  it,  while  twelve  are 
only  free  and  unattached."* 

Locality  and  Jiorizon :  Yoredale ;   Gleaston  Castle,  Holker  Park. 

4.  Fenestella  roLYroRATE,  Phill.  Geol.  Yorks,,  pi.  I.,  figs.  19-20. 

I  have  not  the  least  doubt  but  that  specimens  belonging  to  this 

8[)ecies  may  be  found  in  the   Lancashire  shales ;  I  have  only  a  few 

small  fragments  in  my  collection. 

Locality  and  Horizon:  Yoredale  ;  Ilolker  Park.     Hurst, 
o.  Paljeocoryne  RADIATUM,  Duncan  &  Jenkins. 
C.  „  SCOTICA,  Duncim  &  Jenkins. 

Phil.  Trina.,  Vol.  CLIX  ,  p.  693,  1800. 
Qunrt.  Jour.  Gool.  Soc,  Vol.  XXIX  ,  pi.  XIV.,  1873. 

The  detached  parts  of  the  zoarium  of  F.  nodidosa  belonging  to 
this  group  of  *' organisms,"  are  very  abundant  in  the  North 
Lancashire  shales.  They  are  well  preserved  and  very  fine.  As, 
however,  Prof.  Duncan  was  the  first  to  work  out  the  group,  I  have 
only  given  the  references  to  the  original  papers,  because,  however 
the   forms   may  be  regarded   at  the  present  time — the  admirable 

•Quart.  Jour  Geol.  JSoc,  May,  liJSl,  p.  185. 
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details  and  illustrations  furnished  by  Dr.  Duncan  and  Mr.  Jenkins, 
will  always  be  regai-ded  by  special  workers  as  most  unique. 

Locfdities  and  Horizon:  Yoredale;  Holker  Park,  Gleaston 
Castle,  Little  Urswich ;  in  the  »hales  of  Northumberland  and  Halt- 
whistle  ;  Hurst.     Common  in  all  localities  wherever  F,  nodnlosa  is 

found. 

Geniis  PiNNATOrORA,  Vine. 

=  Glauconome  sp.  of  authors. 

1883.     Pinnatopora  d.  jjjen  ,  Vine,  Brit.  Assoc.  Rep.  Foss.  Polyzoa. 
1S84-5.     Pinnatopora,  Vino,  Naturalist,  pp.  GO-315. 

Zoarium  pinnated,  with  secondary  branches,  likewise  pinnated, 
but  rarely  fenestrated  by  the  inosculation  of  pinnae.  Zoacia  tubular, 
arranged  biserialiy,  originating'  immediately  beneath,  or  in  a  line 
with  the  keel.  Carina  feebly  developed  in  some,  well  developed  in 
other  species,  ornamented  with  the  bases  of  spines  or  plain.  Occcia  (?) 
an  inflated  cell. 

7.   PiNNATOPORA   ORNATA  U.  sp.,  p.  X.,  (igS.  1,  2,  3. 

Zoarium  consisting  of  a  broad  central  branch  with  faintly 
devoloped  pinme,  but  of  unknown  dimensions.  Central  branch  r 
the  superficies  of  this  arc  unlike  any  other  ordinary  species  of 
Pianatoporcb.  ornamented  \yitli  three  keels,  a  central  one,  and  one  on 
either  side  but  near  to  the  margins,  beyond  which  the  lateral  pinnse 
are  faintly  developed.  Zoacia  oval,  or  slightly  elongated,  alternate, 
arranged  in  lines  on  either  side  of  the  central  keel ;  the  margins  of 
the  zoaecia  are  ornamented  with  prominent,  but  delicate  tuberch-s, 
from  ten  to  fourteen,  and  in  some  cases  sixteen  in  number,  with 
occasionally  an  intercallated  tubercle  just  within  the  margin  of  the 
orifice  on  the  distal  part.  Carina^  central  one  angular  or  slightly 
rounded,  occasionally  depressed  with  one  or  more  rows  of  contiguous 
tubercules,  delicate;  lateral  keels  similarly  ornamented;  average 
number  of  tul»ercles  in  a  row  between  the  pinnjw,  from  twelve  to 
eighteen.  Reverse  of  branch  rounded  (normal)  ornamentt-d  with 
from  eight  to  ten  rows  of  feebly  tuberculated  ridges,  sometimes 
very  prominent.     Pinnm  (?)  in  their  earliest  stage  fluted. 

Iliirhon:  Yoredale  rocks  of  North  Lanca-sbire. 

Localities:  llolker  Park,  Gleaston  Castle. 

This  most  beautiful  species  I  have  only,  as  yet,  found  in  the 
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searching  for  Entomostraca.  *    I  saw  directly  that  many  of  the 
iples  were  of  similar  age,  and  probably  of  the  same  horizon, 
^s  mj  Hurst  and  Richmond  species,  but  in  addition  there   were 
^vend    new    forms    previously    unknown    to    me,    either    from 
the  Yorkshire,  Northumberland,  or  Scotch  shales.     In  drawing 
%.  Kirkby's  attention  to  these  facts  he  gave  me  full  permission, 
^er  to  describe,  or  make  notes  on  the  material  in  my  possession, 
<»Sering  at  the  same  time  to  supply  me  with  other  examples  when- 
ever they  turned  up.     Since  then  I  have  had  a  very  fair  supply  from 
some  one  or  other  of  the  following  localities : — 

1.  Qleaston  Castle — Yoredale  Rocks — Near  BaiTOw. 

2.  Little  Urswich  „  „  .,    Dalton  (?) 

3.  Holker  Park  .,  „  „    Cark,  W.L. 

4.  Scales  Greea  (very  poor)        „  „     Fumess. 
o.  Kent's  Bank — Scar  Limestone — Morecambe  Bay. 
<j.  Humphrey's  Headf     „          (?)        „  „ 
7.  Amaide                        ,,                Westmoreland. 

It  is  impossible  for  me  to  offer  any  original  remarks  on  the 
rocks  in  question,  as  my  studies  are  confined  more  particularly  to 
Palseontological  than  to  questions  purely  geological.  Yet  at  the  same 
time  I  always  endeavour  to  make  myself  fully  acquainted  with  the 
horizons  of  my  fossils,  especially  so  whenever  I  am  dealing  with 
Carboniferous  forms.  There  are,  however,  peculiar  fades  amongst 
all  Palaeozoic  fossils  that  seem  to  separate  species  from  almost 
similar  forms  found  iu  rocks  of  later  age — such  as  Mesozoic  or 
(Jaiuozoic — but  the  Polyzoa  of  the  Carboniferous  formation  especially, 
are  remarkable  for  u  constancy  of  facial  feature,  whether  found 
in  American  (n*  in  British  rocks.  I  regard,  therefore,  the  following 
remarks  of  Mr.  R.  Etheredge  in  one  of  his  presidential  addresses, 
as  due  rather  to  a  paucity  of  lists,  than  to  a  paucity  of  a  Polyzoa 
fauna  of  Yoredale  age  at  least. 

'*  The  Carboniferous  Bryozoa  (Polyzoa)  as  a  group,  constitute 
by  far  the  largest  series  in  any  division  of  the  Palaeozoic  rocks. 

*  See  ])aper  on  Caiboniferous  Ostracoda;  Prof.  T.  Rupert  Jones  and  James  W. 
Kirkby,  Estj.,  Geol.  Mag.,  Doc,  1885,  pp.  o35-541.  The  authors  give  a  list 
of  Entomostraca  found  in  the  Shales  oi  Noi-th  Lancashire,  both  uf  the  Scar 
and  Yoredale  Rocks :  also  Notes  on  the  Foraminifera  (Vino),  **  Naturalist," 
November,  1854. 

t  Tbe  position  of  the  shales  at  this  locality  is  not  clear. 
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North  Lancashire  shales,  where  it  is  tolerably  abundant,  especially 

at  Holker  Park.     In  a  conversation  that  I  had  lately  with  Mr.  John 

Young"  at  the  Hunterian  Museum,  Glasgow,  he  assured  me  that  he 

had  never  met  with  the  species  in  any  of  the  Scotch  shales,  and  I 

have  no  examples  among  my  American  Carboniferous  Polyzoa  with 

which  I  can  compare  it. 

8.  PiNNAToroRA  keuticaHtnata,  Young. 

=  Glauconoine  id.  Y.  Proc.  Nat.  Hist,  Soc.,  Glasgow,  1880,  pp.  257, 

2.")9. 

Zoarium  robust  or  delicate,  main  stem  and  pinuBB  strongly 
carinated.  Zocecia  oval,  rather  more  than  their  length  apart,  one 
at  the  base  of  each  pinnule,  and  one  in  the  space  between ; 
peristomes  prominent,  surrounded  with  close  set  tubercles ;  cells  on 
the  main  stem  and  pinnules  alternate.  Carina  straight,  delicately 
tubercled,  close  set.  Pinnules  rather  more  than  a  line  in  length, 
opposite  or  slightly  sub-alternate.  Reverse  flat  or  slightly  rounded, 
and  ornamented  with  from  three  to  four  rows  of  grannhited  striae. 

Horizon :  Yoredale ;  but  widely  distributed  in  the  English  and 
Scotch  shales. 

Localities:  Holker  Park,  Gleaston  Castle,  Little  Urswicli.     Hurst. 

In  the  peculiar  ornamentation  botli  of  the  face  and  of  the 
reverse,  this  widely  distributed  polyzoon  approaches  the  nearest  to 
the  I\  omata  as  described  above.  There  is,  however,  no  possibility 
of  confounding  the  two  species.  This  form  is  rather  abundant  in 
the  Lancashire  shales,  but  it  is  not  by  any  means  a  common  form  in 
the  English  shales  generally. 

9.   PiNNATOPORA   FLEXICARINATA,  Young  &  Young, 

Glauconome  tV/.  Y.  &  Y.,  Proc.  Nat.  Hist.   Soc,  Glasgow,  March, 

1875,  pi.  II.,  figs.  1-7. 
=  Glauconome  aspera^  Vine,  Proc.  York.  Geol.  Soc,  1881,  p.  334, 

|.l.  XVI.,  fig.  3. 

The  present  species  is  distinguished  fiom  P.  recticarinata  by 
possessing  a  *'  broad  prominent  mesial  ridge,  which  undulates 
regularly  from  side  to  side,  following  the  alternations  of  the  cells." 
It  is  by  no  means  so  common  as  the  above,  yet  Mr.  Young 
suggested  that  probably  P.  recticarinata  may  be  only  a  variety  of 
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OisBomnKous  Poltzoa  (CoatlaMd). 
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TbsnmiHcidn. 
ThamniBcua,  King. 
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L_i_ 
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jmroliDiliB,  Ulrkh. 
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paraUeU, /'V,i«.   ... 
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"TpbuniBporai  £t/i.  Jut 
Buikii,  iftA.^un.,.. 
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This  Ls  not  a  common  form  even  in  the  Scotch  Carlx)niferous 
shales — ^in  the  Lancashire  shales  the  best  specimens  are  from  Little 
Urswich — and  as  is  common  with  many  of  the  fossils  from  this 
district,  ratlier  ferruginous;  specimpns  from  Gleaston  can  only  be 
recongnised  by  comparison  with  examples  from  other  localities. 
Some  of  my  examples,  liowever,  show  the  strong  base  and  calcified 
stump  to  which  the  growing  zoarium  was  attached. 

12.  PiNNATOrORA  ELEGANS  ?  Toung  &  Young. 

Glaucoitome  elffjans^  Y.  &  Y.,  Proc.  Nat.  Hist.  Soc,  Glasgow,  1875, 

p.  IV.,  figs.  27-32. 
Glattconame  elegans.  Vine,  Proc.  York.  Geol.  Soc,  1881,  p.         pi. 

There  are  only  two  or  three  fragments  present,  and  these  are 
confined  to  two  localities.  I  cannot,  however,  satisfactorily  identify 
the  form,  but  the  fragments  have  the  same  number  of  cells  between 
the  pinnae,  but  the  obverse  lacks  the  ornamentation  of  the  common 
but  beautiful  Scotch  species. 

Loca/ities :  Yoredale ;  Tiittle  Urswich,  North  Lancas.  Hurst, 
\V.  Yorkshire. 

13.  PiXNATOrOUA   sp. 

I  possess  minute  fragments  of  two  or  three  examples  of 
Pimiatopora  that  I  cannot  identify  with  any  of  the  known  forms. 
One  specimen  closely  accords  with  the  description  of  M*Coy's  P. 
(Glauconome)  grarulis*  in  possesing  three  cells  between  the  pinuee ; 
while  another  fragment  very  closely  resembles  the  peculiar 
ornamentation  of  /*,  fwr;;eraf  Y.  &  Y.,  but  the  examples  are  too  small 
for  complete  identification. 

14.  PiNXATOPORA   ?   SIMPLEX  sp.  new,  pi.  X.,  ^g,  4. 

The  size  of  the  Zoarium  of  this  beautifully  simple  Pinnatopora 
is  at  present  unknown.  In  the  example  figured  it  will  be  seen  that 
the  branch  is  unornamented,  and  the  Zosecia  uncovered  by  secondary 
depasits  of  calcareous  matter.  The  cells  are  simple,  and  the  general 
contour  of  the  branch  reminds  one  of  a  Cheilostomatous,  rather  than 
a  Cyclostomatous  Polyzoon.     Between  the  rows  of  cells  there  are 

*  M*Coy'H  Curb.  Fossils  of  Ireland. 
tProc.  Nat.  Hist  Soc,  Glasgow,  1875,  pi.  Ill,,  figs.  22-24. 
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This  Is  not  a  common  form  even  in  the  Scotch  Carboniferous 
shales — ^in  the  Lancashire  shalas  the  best  specimens  are  from  Little 
Urswich — and  as  is  common  with  many  of  the  fossils  from  this 
district,  rather  ferrugiuous;  specimpns  from  Gleaston  can  only  be 
recongnised  by  comparison  with  examples  from  other  localities. 
Some  of  my  examples,  however,  show  the  strong  base  and  calcified 
stump  to  which  the  growing  zoarium  was  attached. 

12.  PiNNATOPORA  KLEGANS  ?  Young  &  Young. 

Glaucoiwme  eleymis,  Y.  «&;  Y.,  Proc.  Nat.  Hist.  tSoc,  Glasgow,  1875, 

p.  IV.,  figs.  27-32. 
Glauconome  ekgans.  Vine,  Proc.  York.  Geol.  Soc,  1881,  p.         pi. 

figr- 

There  are  only  two  or  three  fragments  present,  and  these  are 
confined  to  two  localities.  I  cannot,  however,  satisfactorily  identify 
the  form,  but  the  fragments  have  the  same  number  of  cells  between 
the  piunte,  but  the  obverse  lacks  the  ornamentation  of  the  common 
but  beautiful  Scotch  species. 

Localities:  Yoredale ;  Tiittle  Urswich,  North  Lancas.  Ilurst, 
W.  York'^hire. 

13.  PiNNATOPOU.V   sp. 

I  fx)8sess  minute  fragments  of  two  or  three  examples  of 
Pinnatopora  that  I  cannot  identify  with  any  of  the  known  forms. 
One  specimen  closely  accords  with  the  description  of  ^I*Coy*8  P. 
(Glauconome)  grarulis*  in  possesing  three  cells  between  the  pinnae  ; 
while  another  fragment  very  closely  resembles  the  peculiar 
ornamentation  of  /',  as])era^  Y.  &  Y.,  but  the  examples  are  too  small 
for  complete  identification. 

14.  PiXNATOPORA   ?   SIMPLEX  sp.  new,  pi.  X.,  fig.  4. 

The  size  of  the  Zoarium  of  this  beautifully  simple  Pinnatopora 
is  at  present  unknown.  In  the  example  figured  it  will  be  seen  that 
the  branch  is  unornamented,  and  the  Zoaecia  uncovered  by  secondary 
deposits  of  calcareous  matter.  The  cells  are  simple,  and  the  general 
contour  of  the  branch  reminds  one  of  a  Cheilostomatous,  rather  than 
a  Cyclostomatous  Polyzoon.     Between  the  rows  of  cells  there  are 

*  M*Coy'8  Garb.  Fossils  of  Ireland. 
tProc.  Nat.  Hist  Soc,  Glasgow,  1875,  pi.  Ill,,  figs.  22-24. 
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2.  Fenbstella  tuberculo-carinata,  Etheridge,  Jun. 

=-  FeneateUa    sp.  Eth.  Jun.,  explanation  of  sheet  23,  Memoirs  of 

Geol.  Survey,  Scotland,  p.  101. 
=  Fenestella  arctica,  Salter,  var.  Scotica^  Eth.  Jim.  Ann.  Mag.,  Nat 

Hist,  Vol  XX.,  p.  31,  July,  1877. 
=         „  tuberculo'CariruUa,  Vine,    Proceed   York.    Geol.   Soc, 

Vol.  VII.,  p.  335. 
=         „  tuberculo'Carinatay  Young^.  Trans.  Geol.  Soc.,  Glasgow, 

May,  1882,  pp.  182-188. 
Zoarlum  forming  large  and  small  expansions  of  unknown 
dimensions,  but  over  four  inches  in  diameter,  even  in  its  imperfect 
condition.  Inter  slices  (branche3)  carinated,  and  occasionally  bifurcat- 
ing, with  large  zooecial  aperture  at  each  angle  of  bifurcation. 
Dissepiments^  short,  alternate,  normally  thin,  but  thickening  accordmg 
to  age.  Fenestrules  either  hexagon  gal  or  quadrangular;  mea^fitred 
over  large  surfaces  where  the  characters  are  pretty  constant,  the 
number  of  fenestrules  to  six  lines,  are  in  length  sixteen,  in  the 
breadth  about  twenty  three.  Carina  (keel)  zigzag,  faintly  conspicuous, 
or  well  rounded,  bearing  on  the  surface  from  three  to  five  blunt  or 
finely  tapering  spines  to  each  fenestrule.  Zotrcia  large,  orifice  large 
with  well-developed  i)eristome,  three  cells — generally  a  consUint 
ciiaracter — on  either  side  of  the  feuestrule,  the  middle  one  occasionally 
indenting  the  margin.  Reverse  granular  or  finely  tuberculaled,  with 
a  prominent — slight  or  well  rounded — tubercle  at  each  corner  of  the 
quadrangular,  or  slightly  hexagonal  fenestrnle.  Spiniferoiis  processes, 
very  robust. 

Localltif  and  Horizon:  Yoredale ;  Ilolker  Park,  Little  Urswiob. 
This  si)ecies — though  not  abundant  in  the  Yoredale  shales  of 
either  Yorkshire  or  Lancashire — has  all  the  characters  of  the  l)est 
preserved  of  the  Scot^'h  specimens.  The  spiniferous  process — either 
attached  or  broken  off — have  special  features,  and  for  the  size  of  the 
s[>ecies  are  very  robust,  and  the  hook-like  prolongations  are  always 
turued  towards  the  Zoarium.  As  none  of  the  authors  referred  to  in 
the  above  synonyms,  have  drawn  up  full  descriptions  of  this  well 
marked  type,  1  have  availed  myself  of  remarks  made  by  Mr.  John 
Young,  and  by  Mr.  Robert  Etheridge  in  the  details  furnished. 
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Fenestella  NODULOSA,  Phillips. 
Retepora  id.  Phill.  Oeol.  Yorks.,  pi.  I.,  figs.  31-33. 
le^teUa  bicellulata,  Yjih,  Jun.  Mem.  GeoL  Surv.,  Scot,  Sheet  23, 

p.  101. 
fnUex^  M*Coy  Syn.  Garb.  Foss.,  Ireland,  pi.  10. 
Popeana,  Prout,  Trans.  Acad.,  St.  Louis,  p.  2'20. 
siibrete/ormif,  Prout,  op.  cit.  p.  230 
iiodulosa,  Shrubsole,  Quart.  Jour.  Geol.,  Soc.  May,  1879, 

p.  280,  Ma3%  1882,  p.  183. 
nodulosa.  Vine,  Naturalist,  Sept.,  1885,  p.  314. 
Several  fragments  belonging  to  this  species  are  rather  abundant 
the  shales,  and  although  Mr.  G.  W.  Shrubsole  at  one  time 
garded  ActinosUmuk  fervestratum.  Young  &  Young,  as  the  perfect 
nn  of  this  species,  he  does  not  give  this  as  a  synonym  in  his  later 
.per.  It  is  to  this  species,  however,  that  Mr.  Shrubsole  noticed  that 
aUtocoryruE  were  more  frequently  attached,  '*  for  out  of  ninety- 
!ven  specimens  of  Palxeocoryna:^  eighty-five  are  either  attached  to 
)lypite-face  of  F,  noduLusa  or  associated  with  it,  while  twelve  are 
ilv  free  and  unattached."* 

Locality  and  horizon:  Yorcdale;   Gleaston  Ciistle,  Ilolker  Park. 

.  Fenestella  tolypokate,  Phill.  Geol.  Yorks.,  pi.  1.,  figs.  10-20. 

I  have  not  the  le;i8t  d(»ul>t  but  that  specimens  belonging  to  this 

Kjcies  ma}'  be  found  in  the   Lancashire  shales ;  I  have  only  a  few 

nail  fragments  in  my  collection. 

Locality  ami  Horizon:  Yoredale  ;  Ilolker  Park.     Hurst. 
.  PaL.EOCORYNE  IJADIATUM.  Duncan  k  Jenkins. 
„  SCUT  I C  A,  Duncan  &  Jenkins. 

Phil.  Trins.,  Vol.  CLIX  ,  p.  G03,  ISOIK 
Qunrt.  Jour.  Oool.  Sor-.,  Vol.  XXIX  ,  pi.  XIV.,  1873. 

The  detached  parts  of  the  /jjarium  of  F.  no'iidosa  belonging  to 
his  group  of  **  organisms,"  are  very  abundant  in  the  North 
iancashire  shales.  They  are  well  preserved  and  very  fine.  As, 
lowever.  Prof.  Duncan  was  the  (irst  to  work  out  the  group,  I  have 
inly  given  the  references  to  the  original  papers,  because,  however 
he    forms   may  be  reganled    at  the  present  time — the  admirable 

*Uuart.  Juur  Geol.  Soc.,  3/;iy,  l^S\ ,  j).  IJi."). 
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details  and  illustrations  furnished  by  Dr.  Duncan  and  Mr.  Jenkins^ 

will  always  be  regai-ded  by  special  workers  as  most  unique. 

Localities  and  Horizon:    Yoredale;    Holker    Park,    Gleaston  ' 

Castle,  Little  Urswich ;  in  the  shales  of  Northumberland  and  flalt- 

whistle ;  Hurst.    Common  in  all  localities  wherever  F,  nodnhsa  is 

found. 

Gentis  PiNNATOrORA,  Viw.. 

=  Glauconomo  sp.  of  authors. 

1883.     Pinnatopora  n.  j^on  ,  Vine,  Brit.  Assoc.  Rep.  Foss.  Pol3r2oa. 
1S84-5.     Pinnatopora,  Vine,  Naturalist,  pp.  CO-315. 

Zoarium  pinnated,  with  secondary  branches,  likewise  pinnated^ 
but  rarely  fenestrated  by  the  inosculation  of  pinnae.     ZotEcia  tubiilar«. 
arranged  biserially,   originating*  immediately  beneath,  or  in  a  Int^ 
with  the  keel.     Carina  feebly  developed  in  some,  well  developed 
other  species,  ornamented  with  the  bases  of  spines  or  plain.    OcbmI 
an  inflated  cell. 
7,  Pinnatopora  oknata  n.  sp.,  p.  X.,  ligs.  1,  2,  3. 

Zoarium  consisting  of  a  broad  central  branch  with  fain^f^ 
devoloped  pinuie,   but   of  unknown  dimensions.      Central  bnmpkz 
the  superficies  of   this  are  unlike  any   other   ordinary  species  of 
Plnnatopordi.  ornamented  \yitli  three  keels,  \\  central  one,  and  oneoD 
either  side  but  near  t<j  the  niargiufj,  beyond  which  the  lateral  pinnn 
are  faintly  devoloi)ed.     Zoncla  oval,  or  slightly  elongated,  alternate, 
arranged  in  lines  on  either  side  of  the  central  keel ;  the  margins  of 
the  zoa?cia  are  ornamented  with  prominent,  but  delicate  tuberd*-?, 
from  ten  to  fourteen,  and  in  some  cases  sixteen  in  number,  wiih 
occasionally  an  intercallated  tubercle  just  within  the  margin  of  the 
orifice  on  the  distal  part.      Carina^  central  one  angular  or  slightly 
rounded,  occasionally  depressed  with  one  or  more  rows  of  contiguous 
tubercules,  delicate ;    lateral   keels  similarly  ornamented ;    average 
number  of  tubercles  in  a  row  between  the  piunic,  from  twelve  to 
eighteen.      Reverse  of   branch  rounded   (normal)  ornamented  with 
from  eight  to  ten  rows  of  feebly  tuberculated  ridges,  sometimee 
very  prominent.     Pinnce  (?)  in  their  earliest  stage  fluted. 

Ilirrizoii:  Yoreddle  rocks  of  North  Lancashire. 

Localities:  Holker  Park,  Gleaston  Castle. 

This  most  beautiful  species  1  have  only,  as  yet,  found  in  the 
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Aciinasama  fentstrcdum^   A.  W.  Waters,  Trans.  Geo).  Soc,  Man- 
chester, p. 
=^Aclmo9ionM,  fenestrcUtpm,  Vine,   Proc.  Yorksh.  Geol.  Soc.,  188). 
=  FeneaUUa  nodulosa,  Shrubsole,  Quart.  Jour.  Geol.  Soc.,  May, 

1879,  p.  280. 

The  cell  characters  of  this  species  are  similar  to  the  above — 
denticulate — only  that  the  species  is  fenestrated.  In  the  earlier 
paper  of  Mr.  G.  W.  Shrubsole,  he  placed  this  form  as  a  synonym 
of  Phillips'  Feneslella  nodulosa,  "  as  possibly  the  full  development 
and  true  type  of  th^  species,"  but  in  his  later  paper  (op.  cit.,  May, 
1881),  though  dropping"  the  synonym  Mr.  Shrubsole  still  regarded 
AcUno8toma  feneatratum  as  probably  F.  nodvlosa  in  its  perfect 
condition.  I  cannot  help  but  re>i^ard  the  species  as  distinct ;  but 
there  is  much  to  be  said  on  both  sides,  and  the  student  would  do 
Well  to  consult  both  authorities  on  the  subject  before  describing' 
dogmatically  on  either  side. 

Local'ties:  Yoredale;  Gleaston  Castle,  Ilolker  Park,  N.  Lancas. 
Hurst,  W.  Yorksh. 

The  species  is  not  abundant  in  the  Lancashire  shales,  but  I 
have  met  with  a  few  fragments. 
19.  Spiniferous  procasses  of  Fknestella  and  AcTlNuSTuMA. 

These  hook-like  appendages  of  Polyzoa  are  often  met  with,  and 
are  fairly  abundant,  in  the  Lancashire  shales.  The  specimens  are 
both  delicate  and  robust,  and  when  in  situ  are  found  on  the  outer 
margins  of  the  fenestrated  species,  as  well  as  on  the  obverse  and 
reverse  of  several  forms —  even  including  Polypora  species.  On  the 
bases  of  F,  plebea  they  serve  as  an  anchor  by  which  the  young 
zoarium  is  safely  moored  to  some  foreign  substance.  The  Messrs. 
Young  figures  several  examples  in  the  works  already  referred  to ; 
and  in  Science  Gossip,  October  and  November,  1879,  I  figured,  and 
also  described  several  forms  that  are  more  frequently  met  with  in 
the  shales. 

These  spiniferous  processes,  though  of  a  somewhat  similar 
character  as  Pakeocort/ne  of  authors,  are  not  included  in  the  descrip- 
tions of  figures  of  Messrs.  Duncan  and  Jenkins'  original  paper 
on  Palaeocoryne  proper. 
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h  Lancashire  ahalefl,  wliere  it  is  tolerably  abundant,  especially 
olker  Park.  In  a  conversation  that  I  had  lately  with  Mr.  John 
Qg  at  the  Hunterian  Museum,  Glasgow,  he  assured  me  that  he 
never  met  \^'ith  the  species  in  any  of  the  Scotch  shales,  and  I 
)  no  examples  among  my  American  Carboniferous  Polyzoa  with 
*h  I  can  compare  it. 

*INNATOrORA  KECTICAftlNATA,  Young. 

rlaitconowe  id.  Y.  Proc.  Nat.  Hist.  Soc.,  Glasgow,  1880,  pp.  257, 
2:)9. 

Zoarium  robust  or  delicate,  main  stem  and  pinuro  strongly 
lated.  Zocecia  oval,  rather  more  than  their  length  apart,  one 
:he  base  of  each  pinnule,  and  one  in  the  space  between ; 
9tomes  prominent,  surrounded  with  close  set  tubercles ;  cells  on 
main  stem  and  pinnules  alternate.  Carina  straight,  delicately 
trcled,  close  set.  Pinnule*  rather  more  than  a  line  in  length, 
>site  or  slightly  sub-alternate.  Reverse  flat  or  slightly  rounded, 
ornamented  with  from  three  to  four  rows  of  granulated  striae. 

Horizon :  Yoredale ;  but  widely  distributed  in  the  English  and 
tcb  shales. 

Localities:  Tlolker  Park,  Gleaston  Castle,  Little  Urswich.     Hurst. 

In  the  i^eculiar  ornanientatiun  l)Otli  of  the  face  and  of  the 
*rse,  this  widely  distributed  ix)lyzoon  approaches  the  nearest  to 
A  om'iUi  as  described  above.  There  is,  however,  no  pixssibility 
tjnfounding  the  two  species.  This  form  is  rather  abundant  in 
lancashire  sliales,  but  it  is  not  by  any  means  a  common  form  in 
English  shales  generally. 

^INNATOPOIiA   FLEXICARINATA,  Young  &  Youn^^ 
Uconome  vl.  Y.  &  Y.,  Proc.  Nat.  Ilisl.   S(Ki.,  (jllasgow,  March, 

1»75,  pi.  II.,  figs.  1-7. 
Glauconome  aspera^  Vine,  Proc.  York.  Geol.  Soc,  1881,  p.  33-1, 

j)L  XVI.,  ^Q,  3. 

The  present  species  is  distinguished  fiom  P.  recticarinata  by 
sessing  a  "  broad  prominent  mesial  ridge,  which  undulates 
ularly  from  side  to  side,  following  the  alternations  of  the  cells." 
is  by  no  means  so  common  as  the  above,  yet  Mr.  Young 
gested  that  probably  P.  recticarinaUi  may  be  only  a  variety  of 
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Cheilostomata  ;*  Zooecia  five,  tubercles  five  or  even  more  to  each 
fenestrule ;  intervals  between  the  cells,  and  reverse  of  branches  also' 
delicately  granular  or  pimpled. 

Mr.  Young  (op.  cit.  Geol.  Mag.)  says,  after  quoting*  Prout's 
description — **  To  what  Prout  states  one  or  two  additions  require  to 
be  made.  The  thin  lips  of  the  pores  in  well  preserved  specimens  are 
not  circular,  but  sinks  down  on  the  lower  edge  of  the  aperture,  which 
thus  has  a  pyriform  crater  shape.  In  addition  to  the  ridges 
mentioned  by  Prout  (tlie  ridges  do  not  exist  in  American  examples 
before  me),  the  intervening  surface  Is  covered  with  very  fine  short 
wrinkles,  which  are  sinuous  and  sometimes  interrupted,  so  as  to  give 
a  tubercular  aspect."  If  we  add  to  this  that  eiffht  cells  occupy  the 
space  of  three  millemeters,  all  identity  is  destroyed  between  the 
Scotch  and  American  Carboniferous  Polf/pora  tuherculata^  and  I  am 
compelled,  therefore,  to  accept  M*Coy's  name  for  the  Yoredale, 
rather  than  that  given  to  the  Scotch  forms. 

20  PoLYrORA  VERRUCOSA  ?  M'Coy.  (Provisional).  PL  X.,  fig.  5. 
=  Polypora  tuhercrdata^  Vine,  Proc.  Greol.  Soc,  Yorks.,  Vol.  VII., 

1881,  pp.  336-337,  pi.  XVI.,  fig.  5. 
=  Polypora  tuhercuhUa  (para)  Vine,  Brit.  Assoc.  Rep.,  Foss.  Polyzoa. 

Under  present  circumstances  it  will  be  best  to  place  the 
Yoredale  species  here,  and  I  shall  not  attempt  to  describe  the 
fragments  otherwise  than  by  brief  notes.  Though  rather  abundant 
in  souK^  localities  I  have  not  a  specimen  larger  than  about  half-inch 
square,  so  that  I  am  not  able  to  give  any  dimensions  as  to  size. 
The  Zoarium  is  fenestrated  irregularly,  similar  to  Scotch  forms. 
Zooecial  apertures  circular,  with  intervening  spaces  between  filled  in 
with  wavy  strite ;  marginal  cells  ouly  slightly  indenting  the  edge 
but  not  so  prominent  as  in  Scotch  forms.  Tubercles  present,  but 
only  occasionally  conspicuous.  In  one  well  preserved  fragment, 
plate  X.,  f\]i;.  5,  which  appears  to  me  to  belong  to  this  species, 
there  is,  however,  a  prominent  (though  delicate)  undulating  keel 
running  down  the  central  part  of  the  branch,  upon  which  the 
tubercles  are  placed,  one  to  every  two  cell,  but  by  no  means  so 
robust  as  the  Scotch  exafiiples. 

*  Thoro  is  uo  comp,ir.sv>ii  betweou  the  two. 
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Localities:  Yoredale;  ITolker  Park,  common;  Hurst,  Yorkshire. 

21.  POLYPOBA  (?)  sp.,  provisional. 

There  are  present  in  the  North  Lancashire  rocks  fragments  of 
i^hat  may  ultimately  prove  to  be  another  species  of  Polypora^  but  my 
example  does  not  warrant  their  individualisation.  In  the  Derbyshire 
and  North  Yorkshire  strata  1  regard  the  Polypora  laoca,  Phillips',  as 
distinct  from  either  of  the  above. 

Phyllopora  is  not,  so  far  as  I  am  acquainted  with  PalaBOZoic 
Polyzoa,  a  Carboniferous  Genus.  Species  of  the  Genus  are  found 
in  the  Silurian  Rocks,  both  of  this  country  and  America ;  there  are 
examples  of  the  Germs  in  the  Permian  Rocks  also. 

Family  Thamniscida. 
1883.     Fourth  Brit.  Assoc.  Report,  Fossil  Polyzoa. 

Zoarium  forming  free  dichotomising  branches,  or  pinnated 
fronds.  Zoceciu  on  one  side  only,  with  from  three  to  Vive  (or  more  ?) 
rows  of  cell  openings  in  the  branch,  occasionally  having  a  smaller 
opening  above  or  below  the  peristome  of  tlie  cell  (base  of  a  spine  ?). 

Genus  TIIAMNISCUS,  King. 

Genus  ACANTHOCLADIA,  King  ?  =  Ichthyorachis,  M*Coy. 

In  my  pap)er  on  West  Yorkshire  and  Derbyshire  Polyzoa 
(Proc.  Yorks,  Geol.  Soc,  1883),  I  describe  a  new  variety  of 
Thamniacus  duhuia  ?  King,  which  I  charac^terise  as  var  Carhonarius 
(pp.  cit.  p.  170),  and  Messrs.  Young,  of  Glasgow,  have  also  described 
a  Scotch  form  which  they  named  T,  Rankineiy  which  is  doubtfully 
present  in  the  North  Lancashire  material. 

Genus  Thamniscus,  King  (Permian  Fossils). 
R<»stricted  by  Mr.  G.  W.  Shrubsole,  Quart.  Jour.  Geol.  Soc,  Aug., 

1882. 

Zoarium  mulitiform ;  branches  free,  round,  frequently  and 
re^larly  bifurcating,  more  or  less  in  one  plane.  Zocvcia  on  one  side, 
cells  immersed,  apertures  round,  arranged  in  oblique  lines.  Reverse 
foraminated. 

22.  Thamniscus  DUBIUS,  King  (Permian  Fossils)  Var,  a.  carbonarius, 

Vine,  Proc.  York.  Geol.  Soc,  1883,  p.  171. 
I  place  some  fragments  from  Ilolker  Park  here,  but  I  am  rather 
doubtful  of  the  association. 


alight  luidolatioiis  which  ftppeu  to  be  fftintly  indntiTe  of  a  primttn 
keel,  and  the  onl;  indicstion  of  l&teral  bnnching  «{q>earakt  the  lye 
of  the  rig^ht  hftDd  row  of  cellfl.  Here  one  cdl  la  stiuited,  udHa 
cow  below  it  is  large,  having  tiie  appearance  of  aa  ovicell,  but 
appears  to  be  rather  the  originating  cell  of  a  braodi.  I  hive  mlj 
met  with  it  in  one  locality  in  England,  bat  I  bdJere  the  same  bra 
is  present  in  acme  of  the  Scotch  shalea,  and  exam^Jee  are  in  Hr.  J. 
Young's  cabinet. 

LocaUty:  Toredale,  Holker  Park. 

In  my  British  Association  Heport  (1683),  on  Fossil  Polynn,!  \ 
founded    the   Family   Diploporidae   for  the    reception   of  «11  lie  ] 
Carboniferous  Species  having  aecondiiry  pores.      In   the  groifi  I  ] 
placed  the  so-called  Garboniferoos  Synndadia  t  as  well  ai 
forms.    On  more  mature  consideration  I  find  that  the  associatiDoii   ' 
open  to  misconception,  and  in  all  probability  the  functions  of  tlie 
"  secondary  pores  "  in  species  of  Seplopora  and  Diptopora,  kc,  mtj 
be  different.      Under  these  circumstances  it  will  be  far  wiser  to 
eithw  found  a  new  family  for  the  rect>ptiou  of  the  Septopora  gnnji 
and  allow  Di|jlftpurjdi»  to  stand,  or  to  place  I  hem  in  a  .subsectiunil 
division  of  the  family  FenenUUidm,  thus: — 
Group  B. 
Genus  Syiiocladia,  King  (restricted),  Permian  Fossils. 
Genus  Seplopora,  Prout  (RedeQue  from  Prout's  species). 

The  latter  genii«  tiiuugh  abundant  in  American,  and  in  some  of 
the  Scotch  Carboniferous  rocks,  has  no  representative  species  in  (Ik 
North  Lancashire  shales,  or  even,  so  far  as  I  am  acquainted,  in  an; 
other  English  locality. 

Family  Diplopoiidse,  Vine  (restricted). 
1883.    Fourth  Brit.  Asgociatiou  Report,  Foaail  Polyzon. 
1884-S.     '■  NiituraliBt,"  Vina,  p.  315 
ZoaTium  fenestrated,  or  partly  free  and  fenestrated.     Zoaeia 
arranged    biserially    in    the    branch,    opening   on  one    side  only- 
Supplementary  pores  in  all  the  species,  placed  immediately  below 
the  orifice  of  the  cell  and  separated  from  it  by  a  thin  septum. 
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the  Messrs.  Young,  of  Glasgow,  under  the  name  of  Rhabdomesan, 
Young  &  Young.  Since  the  publication  of  the  Brit.  Assoc.  Report, 
Mr.  E.  0.  nirich  accepted  the  family,  and  placed  in  it  the  genus 
Rhomboporay  Meek.  Although  I  am  quite  willing  to  admit  that 
externally,  certain  species  of  Rhombopora  are  almost  indistinguishable 
from  Rhabdomeson  gmcUe,  still  Mr.  Ulrich  says  that  there  is  an 
absence  of  the  central  rod  in  the  American  species.  Now  this  feature 
in  R.  gracile  is  most  characteristic,  and  in  the  Tearne  Limestone, 
Scotland,  where  the  form  is  abundant,  the  rod  in  vertical  sections  is 
markedly  conspicuous.  Yet  notwithstanding  this  one  character — 
the  central  rod — I  am  inclined  to  admit  also  that  there  is  much  force 
in  the  further  remarks  of  Mr.  Ulrich  when  he  says,  "  While  sections 
of  the  two  genera  (Rhabdomeson  and  Rhombopora)  are  .... 
readily  distinguished,  it  is,  on  the  other  hand,  not  nearly  so  easy  to 
separate  them  by  their  superficial  characters.  Indeed,  examples  of 
Rhombopora  persimiles,  Ulrich,  from  the  Kaskaskia  group  of  Kentucky 
and  Illinois,  resembles  specimens  of  RJiahclomeson  gracile  so  closely 
in  growth,  Zowcial  apertures,  and  distribution  of  spines,  that  it 
requires  no  little  amount  of  patience  to  distinguish  them  successfully."* 
Under  these  circumstances,  and  to  avoid  the  introduction  of  another 
family  name  it  will  be  best  to  divide  the  group  into  two  sections, 
especially  so  when  we  have  some  of  the  American  Rhombopora,  or 
very  near  allies,  in  British  Carboniferous  Rocks. 
Section  A.  Zoa-cia  attached  to  a  central  rod. 

Genus,  Rhabdomeson  Young  &  Young. 
Section  B.  Zofecia  radiating  in  all  directions  from  an  imaginary  axis. 

Genus,  RnoMBOPORA,  Meek. 


Section  A. 
Genus  Ruabdomeson,  Young  &  Young. 

1S74.     ADoals  and  Mag.  Nat.  Hist.,  May,  p.  837. 
1875.     Annals  and  Mag.  Nat.  Hist.,  May,  p.  334. 


Zoarium  slender,  rod-like.  Axis  a  thin  calcareous  tube  to 
which  the  ZocBcia  are  attached  and  from  which  they  radiate  in  all 
directions. 


•  E.  0.  Ulrich,  op.  cit.  p.  25. 
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especially  at  llairmyrefl,  the  form  ia  fairly  abundant,  nlule  in 
Upper  Scotch  Shales  examples  are  far  more  robust,  itA  " 
compare  more  favourably  with  En^litth  specimena  found  botl 
Norih  Lancashire  and  in  Northumberland.  The  Yorkshire  euoi 
are  «omewbat  uQi(|ue. 


16.  AOANTROPOBA  KTELLIP0R4,  Young  &  Young. 

^  Glaueonomit  atellipora,  Y.  &  Y.,  Quart.  Jour.  Geol.  Soa, 

p.  C82,  Vol.  XXX.,  pi.  XL.  figs.  .= 

=  Glaveonome  (.^eanthopora)  aUUipora,  Y.  &  Y.,  Proc.  Nat 

Soo.,  Glasgow,  1875,  pi.  IV.,  figs. 

=  GtaueoiMinit  steUipom,    Vine,    Proc.  Geol.  Soc.,  Yorkah., 

p.  333,  pi.  XVI.,  fig.  1. 

Tbi»  bciiutiful  species  is  comparatively  abaudant  in  the  C: 
iferous  shales  generally.  In  the  Lancashire  examples  the  ste 
aligbtly  more  robust  tlian  those  that  are  derived  from  the 
Scotch  shales,  but  the  charnclers  aru  the  same.  St«m  omai 
with  a  sinuous  mesial  ridge.  Zoitcia,  orifice  circular,  over 
eight  radial  denticles  converge.  "  A  smaller  orifice  being  pli 
one  end  of  the  cell  (beneath)  and  separated  from  the  larger  aj 
by  an  interval,  which  never  exceeds  <me-lhird  the  diameter 
lar-cr  cell." 

iocu/('ie»;  Yoiedalt' ;  Glfaston  Castle,  Little  Urswich,  '. 
Park.  North  Lanca.«hire.     Hurst,  W.  Yinkshire. 

17.  AOAXTHOI'iiRA  r^TEI.r.ll'OliA,  Y.  &  Y.    Var.  spinosa.  Yc 


Y(.' 


>'g- 


(Tin-  ^amt  works  as  referred  to  for  No.  16.) 
The  brand]es  uf  tlie  variety  have  n  strong,  straight,  i 
keel,  not  sinunus;  this  is  tubercnlated  along  the  centrid  part 
keel,     A    fragment    of    the    Hurst   examples   of   this   rariet 
figured  (PI.  XVI.,  Vol.  VII.,  Pi-oced.  York.  Oenl.  Soc.) 

Localities:  Yore  dale ;  fIlea.*toti  Castli',  Little  Ur.-:wich,   1 
Park,  North  Lancas.     Hurst,  W.  York.sbire. 

IB.    ACTINOSTOMA    EEKESTliATl'M,  Young  &  Y'liung. 

fbid.     Quart.  Jour.  Geo!.  Soc,  Vol  XXX.,  p.  (!82,  pi.  XL.,  fig 
pi   XLI.  figs.  12-lC. 
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Section  B.  Zosecia  radiating'  in  a,V  directions  from  an  imaginary  axis. 

Genas,  Rhombopora,  Meek. 

1871.  PalaK>ntology,  EMtern  Nebraflka. 

1884.  Ulrich,  Jour.  Gincin.  Soc.  Nat.  Hist,  April. 

1885.  Viue,  Proceedingi  Yorks.  GeoL  Soc,  VoL  Vm.,  p.  105. 

Type  of  Genus,  E.  lepidodendroidea.  Meek,  Up.  Coal  Measures, 

Nebraska  and  Wyoming. 

Zoarium  ramose,  branches  slender.  Zoatcia  tubular,  radiating 
in  all  directions  from  an  imaginary  axis ;  walls  abruptly  thickeoed 
in  the  "  matured  "  region,  where  the  diameter  of  the  visceral  cavity 
is  also  more  or  less  constricted.  Zooecial  a[>erture8,  circular  or  oval, 
placed  at  the  bottom  of  more  or  less  obviously  impressed  sloping 
rhomboidal  to  hexagonal "  vestibules."  Ridges  separating  vestibules, 
spiniferous ;  spines,  hollow,  often  of  two  kinds,  large  and  small,  the 
latter  most  numerous,  and  surrounding  the  apertures  in  a  single  or 
double  series,  while  the  larger  spines  are  usually  developed  only  at 
the  upperma<»t  extremity  of  the  cell.  (Diaphragms  [tabula,  Nichol- 
son] generally  absent,  always  f«w).  Zooecial  apertures  frequently 
closed  by  centrally  perforated  operciilaB.  Ulrich  (op.  cit.,  p.  26). 
21.  RHOMBOPORA  PERSIMILIS,  Ulrich. 

Jour.  Cincin.  Soc.  Nat.  HiRt,  1884,  p.  30,  pL  T.,  figs  7a  to  7rf. 
Ibid,  Vine,  Proceed.  Yorks.  Gool.  Soc,  1884,  p.  106, 

The  North  Lancashire  examples  of  this  8i)ecies  are  v«tv  similar 
:o  the  Yorkshire.  There  is,  however,  a  slight  calcareous  thickening 
)f  the  delicate  spines  in  the  margins  of  the  vestibular  ap-  rtnres. 
Apparently  this  Is  CAused  by  a  secondary  (chcMuical  ?)  def><>sit  after  (?) 
.be  extinction  of  life  in  the  Zoarium.  Other  spiniferous,  or  tul)er- 
jnlar  species,  are  likewise  affected  by  similar  conditions,  but  only  in 
certain  localities. 

Locfditieai  Yoredale;  Gleaston  Castle,  N.  Tiancas.,  Hurst,  W. 
forkshire. 
J8.  RllOMBOPORA  SIMILIS  ?  Phillips'  species. 

=  ?  Ceriopora  tdmilis,  Phill.  Palaeozoic  Fossils. 

In  the  Upper  Shales  of  Scotland,  and  also  in  ih«-  Yoredale  rrx^ks 
f  North  Lancashire  and  North  Yorkshire,  tln^re  are  examples  of  a 
pecies,  that,  for  the  present,  I  refer  to  Phillips'  Cenopr/ra  ninn/ea. 
?he  shapes  of  the  vestibules  may  be  desciibed  as  passing  from 
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Family  PolyporidsB. 

1883.     Fourth  Brit  Assoc.  Report,  Fossil  Polyzoa  (SUhx). 
Xoarium    forming    large    or    small    fenestrated    expaiu^0D& 
ZooRcia  contiguous  in  section,  with  three  rows  and  upwards  of  oefl 
apertures  in  the  branch,  opening  on  one  side  only.     Branches  united 
by  dissepiments  or  by  anastomosis. 

Genus  Polypoi-a,  M*Coy. 
„     Phyllopora,  King. 


Genus  Polypora,  M*Coy. 
Z  oar  mm  a  delicjite  or  robust  reticulated  calcareous  expansioBi 
branches    round,    connected   by   dissepiments.     Zoa^dal  apertures 
circular  or  pyriform,  with  from  three  to  five  rows  of  cells  in  a  branch: 
marginal  cells  occasionally  projecting. 


Several  species  of  Carboniferous  Poly  pone  have  l^en  described 
by  authors,  but  those  which  have  been  heretofore  found  in  British 
rocks,  are  named  either  in  accord  with  the  descriptions  of  Prout  or 
of  M*Coy.     Prout  in  the  Trans.  Ac^d.,  St.  Louis,  Vol.  I.,  p.  449,  pi. 
18.    fig.    3,   described    and   figured    a    species    which    he  named 
Pvli/pora  tuherculata,  (e.\anij)l(\s  of  which  are  before  me),  and  one  of 
the   characters   is  the  peculiar  tuberculation  of  the  obverse  face. 
Tills  was  pointed  out  by  Mr.  John  Young,  in  a  paper  on  Scotch 
Poli/pora  communicated  to,  and  published  in  the  Geological  Magazine 
(I'^^y^);  and  again  in  a  brief  note* — accoinpan3^ing  two  slides — Mr. 
Young  makes  reference  to  Front's  species. 

Many  of  the  differences  between  the  Scotch  and  the  Irish 
Vohjporic  wen?  pointed  out  by  Mr.  Young  when  he  preferred  to 
re-cliristen  the  Scotch  form  and  name  it  P,  tubercukUa,  Prout.  The 
differences  between  the  Scotch  and  the  American  examples  may  now 
be  restated.  In  the  American  species  of  Polypora  tuhercuhita^  Prout, 
the  fenestration  is  different,  there  are  from  four  to  five  cells  on  each 
side  of  the  fenestrule  ;  in  Scotcli  examples  I  count  from  five  to  ten  or 
even  more.  In  Prout's  species  the  dissepiments,  on  the  whole,  are 
likewise   different,   in    the   one  case  short,  stunted,  and  at    fairly 

^^Tian.  Gcol  Soc,  EaiiiT)urgh  (1874),  p.  401. 
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distances,  in  the  other  case  (Scotch)  wide  apart  and  thin. 

Zoaecia  in  the  American  examples,  are  seven  to  a  line  in  length, 

in  this  respect  the  Scotch  examples  differ  very  much,  for  they 

at  most  either  six  or  five-and-half  to  the  same  space,  but  in  the 

American  species  there  is  a  tubercle  to  nearly  every  cell  in  the 

Central  portion  of  the  branch,  seven  to  a  line,  while  in  the  Scotch 

^onn,  there  are  often  only  three  or  at  most  five  to  a  line.     In  the 

American  form,  the  waving  strisB  between  the  cells  are  not  a  marked 

^■^ture,  whereas  even  in  partially  preserved  Scotch  examples  this 

^^ture  is  very  striking.     I  cannot  make  much  of  the  angularity  or 

^tundity  of  the  reverse  aspect  of  the  American  and  Scotch  forms, 

t^ecause  these  features  vary  greatly,  and  above  all  both  Mr.  J.  M. 

J'^ickles,  and  I  believe  Mr.  Ulrich  also,  deny  the  aflSnity  of  the  Scotch 

^d  American  Polypora  tuberculata,  and  I  believe  rightly  so.     Before 

describing  the  Yoredale  form.^  I  felt  that  it  was  incumbent  on  me  to 

direct  attention  to  these  special  features,  because  both  the  Lancashire 

and  North  Yorkshire  forms  are  related  to  the  Scotch  but  not  to  the 

American  species.     With  regard  to  the  tuberculation  of  the  surface, 

P,  hiamarca  Keys,  is  likewise  tuberculate,  and  even  the  name  M*Coy 

selected  for  his  species,  verrucom,  would  suggest  a  similar  feature, 

even  though  he  might  not  characterise  it.     The  following  is  a  full 

description  of  Prout's  species  diagnosed  from  American  examples : — 

Polypora  tuberculata,  Prout,  Tran.  Acad.  Soc,  St.  Louis. 

(See  note  J.  Young,  Geol.  Mag,,  1874,  p.  2r)8). 

Zoarium  a  fan-like  expansion.     Branches  (average  size)  Vy  of 

an  inch  in  breadth,  pretty  uniform  in  size,  suddenly  enlarging  before 

and  after  bifurcation,  dichotomising  opposite  on  two  brandies,  at  one, 

one-and-half,  and  nearly  two  lines  apart.      Dissepiments  about  one 

third   as   large   as   the  branches,  occasionally   expanding  at   their 

junction  with  the  branches.     Fenestrules  oblong,  subquadrangular, 

sometimes    shortly    wspatulate   or   irregular   near   the    bifurcations. 

Zoacia  small  round,  eleven  to  twelve  cells  to  three  millemetres, 

penistomes  thin,  circular,  and  very  slightly  raised,  tubercles  small, 

one  to  every  cell,  on  the  central  part  of  the  branches,  occasionally 

absent  from  the  marginal  cell,  but  not  invariably  so ;  some  of  the 

tubercles  overhang  the  orifice  of  the  cell  like  the  oviceW  \w  \V\q 
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Cheilostomata  ;*  Zooecia  five,  tubercles  five  or  even  more  toe»4 
feneatrule ;  intervals  between  the  cells,  and  reverse  of  branches  alao 
delicately  granular  or  pimpled. 

Mr.  Young  (op.  cit.  Geol.  Mag.)  says,  after  quoting  Proofs 
description — **  To  what  Prout  states  one  or  two  additions  require  to 
be  made.     The  thin  lips  of  the  pores  in  well  preserved  spedmensaie 
not  circular,  but  sinks  down  on  the  lower  edge  of  the  aperture,  which 
thus    has    a    pyrifoi*m    crater   shape.     In   addition   to  the  ridges 
mentioned  by   Prout  (tlie  ridges  do  not  exist  in  American  fixamj^ 
before  me),  the  intervening  surface  is  covered  with  very  fine  short 
wrinkles,  which  are  sinuous  and  sometimes  interrupted,  so  as  to  give 
a  tubercular  aspect."     If  we  add  to  this  that  eiffht  cells  occupy  the 
space  of  three  millemeters,  all  identity  is  destroyed  between  the 
Scotch  and  American  Carboniferous  Polf/pora  tuherculata^  and  I  am 
compelled,  therefore,  to  accept   M'Coy's  name   for  the  Yoredak, 
rather  than  that  given  to  the  Scotch  forms. 

20    PoLYPORA  VERRUCOSA  ?  M^Goy.     (Provisional).     PL  X.,fi|j.5. 
=  Pohjpora  tuberculata,  Vine,  Proc.  Greol.  Soc,  Yorks.,  Vol.  TIU 

1881,  pp.  336-337,  pi.  XVI.,  fig.  5. 
=  Polypord  inhercuhUa  (pars)  Vine,  Brit.  Assoc.  Rep.,  Foss.  Polyzoa. 

Under    j)r(3.sent    circumstam-es   it    will    be   best    to   place  the 
Yoredile   species  here,  and   I   shall   not   attempt  to    describe  the 
fraj^-ments  otlierwise  than  bv  brief  notes.     Thoug-h  rather  abundam 
in  some  localities  I  have  not  a  specimen  larger  than  about  half-iucb 
square,  so  that  I  am  not  able   to   give  any  dimensions  as  to  size. 
The  Zoarium   is   fenestiated   irregularly,   similar   to   Scotch  forms. 
Zooecial  apertures  circular,  with  intervening"  spaces  between  filled  in 
with  wavy  striui ;  marginal  cells  only  slightly  indenting  the  cdi;e 
but  not  so  prominent  as  in  Scutch  forms.     Tubercles  present,  but 
only  occasionally  conspicmons.      In  one  well    preserved    fragment, 
plate  X.,  fig.  5,  which  appears    to  me   to   belong  to   this   species, 
there  is,   however,  a  prominent  (though  delicate)  undulating  keel 
running  down   the    central    part   of    the    branch,   upon    which   the 
tubercles   are   placed,  one  to  every  two  cell,  but  by  no  means  so 
robust  as  the  Scotch  examples. 

*  There  is  uo  couip  ir.Hoii  between  tho  two. 
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H^haamopora,  and  I  suggest,  as  a  provisional  placement,  a  family 
name  that  appears  to  me  to  be  appropriate.  It  may  be  that  fm'ther 
researches  among  the  Sub-Carboniferous  Polyzoa  on  the  other  side 
of  the  Atlantic  may  institute  links  by  which  the  species  may  fall  in 
naturally  with  some  other  of  the  Carboniferous  groups.  At  present, 
however,  I  know  of  no  British  forms  that  could  be  satisfactorily 
used  for  that  purpose. 

Harizan  and^Locality :  Yoredale ;  Gleaston  Castle,  Holker  Park, 
North  Lancas.     Jlurst,  North  Yorkshire. 

35.  Streblotrypa  (?)  var.  minuta,  var.  new,  pi.  X.,  figs.  7,  8,  9. 
The  Zoarium  of  this- beautiful  minute  form  is  smaller  than  S, 
Ificklisii^  but  the  cell  arrangement  is  the  same,  only  that  in  some 
of  the  examples  of  the  variety  the  cells  are  more  compressed,  and 
the  young  cells  of  the  branches  are  rounded  at  the  distal  extremity 
(pi.  X.,  fig.  7a),  and  rather  differently  shaped.     In  the  type  species 
these  rounded  cells,  at  least  iu  my  specimens,  do  not  appear.     In 
this  minute  variety  too,  the  area  beneath  the  cell  orifice  (pi.  X., 
fig.  8rt),  is  well  marked.     In  all  probability  when  the  species  becomes 
more   fully  known  there  will  be  no  necessity  for  the  distinctions 
between  type  species  and  variety,  but  I  believe  that  it  will  be  better 
for  the  Palajontologist  to  direct  attention  to  the  varietal  characters. 
Localities^  ^c. :  Yoredale ;  Gleaston  Castle,  Holker  Park. 
Associated  with  the  Polyzoa  of  the  North  Lancashire  rocks, 
there  are  a  number  of  fragments  of  different  species  that  I  cannot 
help  but  regard  as  Ovicells,     These  are  so  varied  in  their  characters 
that  for  the  present  I  can  only  make  reference  to  them,  in  the  hope 
that  at  some  future  time  I  may  be  able  to  furnish  a  paper  on  these 
reproductive  chambers  especially.     There  are  also  a  few  remaining 
examples  of  species  closely  related  to  American  varieties,  these  I 
may  also  be  able  to  attack,  but  at  present  time  I  should  have  to  rely 
upon  MS.  names  which  have  been  supplied  to  me  with  Amerir^n 
nndascribed  examples. 

Description  of  Plate  X. 
With  the  exception  of  8a,  the  rest  of  the  figures  are  drawn  with 
camera  lucida  and  magnified  about  30  diameters. 
1.  Pinnatopora  ornata,  new  sp. 
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28.  Thamkisous  OBAOILIS  new  sp.  id.  X,  figs.  6*6a. 

Size   of    Zoarium    unknowa;    hooches    flaltaied,  SM 
irregolAriy,    Zocoeia  on  one  side  only*  and  mth  firom  lime  to 
rows  of  cells  in  the  branch,  cells  immersed,  apertures 
peristome  slightly  prominent,  delicatdy  tabercii!aled»  witb 
eight  to  ten  tubercles,  occasionally  one  or  two  rather  larger  Aia 
others  in  the  circlet,. about  six  cell  apertures  in  the  ^lace  of  ftBoa^: 
intervening  spaces  between  the  cells  likewise  tabercidated.    Bevetn 
concave,  very  rarely  rounded,  striato-granulate,  with  hoai  foiir,ii^ 
eight,  or  ten  rows,  according  to  the  mze  of  the  exampiesn 

Loctdiiiea :  Yoredale,  Gleaston  Castle. 

This  beautifully  ^rraceful  polyzocm  I  have  not  previoiialy  red 
with  in  any  of  my  British  shales.    It  is  fairly  abundant  in  the  North 
Lancashire  shales.    There  is  in  the  American  rocks  a  very  pecdtf 
spedes  which  Mr.  E.  0.  Ulrich  has  provisionally  named — tfaongliint 
described — Stmunpea  graeUia  (MS),  but  the  distinctive  features  of  ttl 
American  forms  are  well  marked,  and  could  not,  except  in  the  defioiO|f 
of  the  branching,  be  confounded  with  the  present  qiedes.   It 
appears  to  me,  however,  that  the  American  form  may  be  fittinglj 
placed  among  the  Thamniscida?. 
24.  Thamniscus  Rankinei  (?)  Yoimff  &  Young. 

I   place   here  a   few  fragments  of  a  species  of  TAommwitf, 
doubtfully  akin  to  the  above  well-marked  npecies. 

Locality :  Yoredale,  Holker  Park. 

Sub-Order,  Cryptostomata,  Vine. 

1883.  Fourth  British  Assoc.  Report,  Fossil  Polyzoa. 

1884.  "  Naturalist,"  October,  p.  66. 


ZocBcia  tubular,  sub-tubular,  in  section  (occassionally)  slightlj 
angular.     Orifice  of  cell  surrounded  by  vestibule,  concealed. 

Family  Rhabdomesontid^,  Vine. 

1883.  British  Association  Fourth  Rep.  Foss.  Polyzoa. 

1884.  Rhabdomesoatida),  Uhich.  Jour.  Cincin.  Soc.  Nat.  Hist.,  April,  1884. 


This  family  was  founded  for  the  purpose  of  receiving  the  two 
species  of  Millepore  of  Phillips,  which  were  more  fully  described  by 
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Selachians,  in  this,  the  frill  or  flap,  covering  the  first  opening  is  free 
across  the  isthmus,  as  in  fishes^  and  hangs  down  about  half-an-inch. 
The  nostrils  are  nearly  vertical,  with  a  fold  dividing  each  orifice  into 
two  parts.  The  eyes  are  moderately  large,  on  the  side  of  the  head, 
midway  over  the  length  of  the  mouth  :  there  is  no  trace  of  nictitating 
membrane.  The  pectoral  fins  are  of  moderate  size,  and  are 
separated  by  a  distance  of  two  feet  from  the  ventrals.  The  ventral, 
anal,  and  candal  are  large.  Alx)ve  the  anal  fin  there  is  a  small 
dorsal.  At  their  margins  the  fins  are  very  thin,  and  their  extremities 
are  produced  in  a  sort  of  filament.  The  structure  of  the  jaws  and 
g^U  arches  is  such  as  to  admit  of  swallowing  a  large  object,  at  the 
same  time  the  excessive  sharpness  of  tlie  teeth,  and  the  small  size  of 
intestine,  indicate  that  the  prey  is  comparatively  soft.  Tlie  vertebrae 
and  other  cartilages  are  flexible^  as  those  of  the  basking  sharks, 
Selacbe  and  Somniosus.  A  certain  embryonic  appearance  in  the 
specimen  instigated  a  search  among  the  fossils  for  allied  species. 
Most  resemblance  was  found  in  the  teeth  of  Cladodus  of  the 
Devonian:  but  the  cusps  were  erect  instead  of  reclining,  and  tlie 
enamel  was  grooved  instead  of  smooth.  One  is  impressed  by  a 
study  of  this  specimen  with  the  idea  that,  away  back  in  times  when 
selachia  and  fishes  were  more  alike,  he  would  have  a  better  chance 
to  trace  the  affinities.  I  am  inclined  to  consider  this  the  tyi>e  of  a 
new  order,  to  which  the  name  Selachophichthyoidi  might  be  given, 
and  which  stands  nearer  the  true  fishes  than  do  the  sharks  proper." 

After  the  publication  by  Mr.  Garman  of  the  above,  somewhat 
su}>erficial  description,  a  considerable  amount  of  correspondence 
took  place  in  the  pages  of  *'  Science,"  and  diverse  opinions  were 
expressed  as  to  the  relationship  of  the  genus  to  extinct  forms.  Prof. 
E.  D.  Cope,  on  March  7th,  considers  that  the  teeth  iip:ured  by 
Mr.  Garman  "shows  the  animal  to  be  a  species  of  the  genus 
Didymodu8(=-Diplodus,  Agass)  which  has  hitherto  been  supposed  to 
to  be  confined  to  the  Carboniferous  and  Permian  periods,"  and  in 
the  "  American  Naturalist"  of  the  following  month,  he  confirms  his 
opinion  to  a  greater  length,  and  states  that  the  species  should  be 
called  iJidymadus  anguineus. 

Prof.  Theo.  Gill,  expresvses  an  opinion  that  Chlamydoselachus 
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appears  as  a  new  element  in  Selachology,  and  becomes  the  represen- 
tative of  a  hitherto  unknown  type,  and  throws  light  on  the  ancestry 
of  some  of  the  extinct  forms  of  the  class.  He  suggests  the  name 
Pternodouta  as  preferable  to  the  one  given  by  Mr.  Garman,  and 
considers  the  fish  to  be  the  type  of  at  least  a  sub-order.  Prof.  GUI 
is  disposed  to  consider  Chlamydoselachus  to  stand  **  nearer  the  true 
fishes  than  do  the  sharks  proper,  not  because  it  appears  to  be  in 
the  line  of  descent  between  the  two,  but  because  it  is  nearer  the 
primitive  line  from  which  both  types  have  diverged."  Thus  far  he 
agrees  with  Mr.  Uarman,  but  he  dissents  emphatically  from  him  in 
regarding  the  recent  acquisition  as  a  Cladodont  shark,  basing  his 
objection  mainly  on  the  description  by  Dr.  Traquair  of  CUnacanthtu 
costellatus  (Geological  Magazine,  dec.  3,  Vol.  L,  pp.  3-8,  pi.  2)» 
He  agrees  with  Prof.  Cope  that  Chlamydoselachus  did  have  a 
representative  in  the  Carboniferous  genus  Diplodus,  Agass  (or 
Didymodus,  Cope),  although  he  does  not  think  that  the  two  can  be 
congeneric. 

Professor  Gill  classifies  the  genera  Hybodus,  Cladodus,  Ctena- 
canthus,  &c.,  selachians  without  developed  vertebree,  but  with  a 
persistent  notochord,  in  the  Lipospondyli ;  and  the  genera  Diplodus 
and  Chlamydoselachus,  vertebral  condition  unknown,  and  with  teeth 
having  fixed  bases,  he  places  in  Pternodouta  or  Selachophichthyoidi, 
and  ventures  an  opinion  thot  the  Hybodoritidai  may  not  have  been 
Squali  at  all,  but  more  nearly  related  to  the  Holocephali,  and  that 
both  may  have  diverged  from  some  primitive  form  theoretically  not 
unlike  Ctenacanthus.     A  month  later,  having  seen  Professor  Cope's 
article  in  the  American  Naturalist,   Professor  Gill  entirely  changes 
his  opinion,  and  in  a  communication  to  Science  (Vol.  III.,  No.  62, 
p.  429)  he  says :  *^  I  am  convinced,  not  only  that  Didymodus  has  no 
generic  or  even  family  relations  with  Chlamydoselachus,  but  that  it 
represents  even  a  different  order."   Then  follows  a  history  of  Diplodus 
which  in  consonance  with  the  opinion  of  the  late  Sir  Philip  Egerton 
he  places  in  the  genus  Pleuracanthus  and  concludes  **  as  to  Chlamy- 
doselachus the  auatomy  will  probably  reveal  a  structure  most  like 
that  of  the   Opistharthri  (Notidanida?)   but   of  a  somewhat    more 
primitive  type." 
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This  communicatioii  from  Professor  Gill  was  followed  by 
another  from  the  pen  of  Professor  Cope,  in  Science,  of  May  30th, 
1^4,  in  which  he  acknowledges  that  he  stands  corrected  by  Professor 
Gill's  superior  knowledge  of  the  literature  of  the  subject ;  the  genus 
Diplodiis  he  regards  as  a  synonym  of  Pleuracanthus,  but  as  Pleura- 
canthos  has  a  nucal  spine  along  with  tricuspidate  teeth  and  the 
specimens  which  he  regarded  as  the  type  of  the  genus  Didymodus 
have  not  hithei-to  been  proved  to  have  spines,  though  the  spines  of 
Pleuracanthus  have  been  found  separately  in  the  same  beds,  Professor 
Cope  thinks  that  the  identity  of  Didymodus  with  Pleuracanthus  may 
now  be  questioned.  He  also  states  that  there  is  no  generic  difference 
to  be  detected  between  the  teeth  which  are  typical  of  Diplodus, 
Agassiz,  Trinacodus,  St.  John  and  Worthen,  and  the  recent  Chlamy- 
doselachus :  there  are  differences  but  not  of  generic  value.  But, 
a.s  Diplodus  must  be  regarded  as  a  synonyme  of  Pleuracanthus,  it 
follows  that  Chlamydoselachus,  Garm.,  is  distinct  on  account  of  the 
different  structure  of  the  dorsal  fin,  which  is  single  and  elongate  in 
Pleuracanthus :  the  presence  of  the  nucal  spine  in  Pleuracanthus  is 
also,  probably  a  character  of  distinction.  Professor  Cope  further 
suspects  that  the  skulls  of  Didymodus  he  has  described  represent  a 
different  genus  from  Pleuracanthus  proper,  and  that  so  far  as  we 
know  Chlamydoselachus,  it  will  not  differ  from  Didymodus,  though 
a  study  of  the  anatomy  of  the  former  may  reveal  differences  between 
that  g^nus  and  Didymodus.  These  views  were  reiterated  by 
Professor  Cope  in  his  paper  on  the  structure  of  the  skull  in  the 
Elasmobranch  genus  Didymodus,  published  in  July  in  the  Proceedings 
of  the  American  Philosophical  Society  of  Philadelphia. 

The  discussion  on  the  palieontological  affinities  of  this  remark- 
able fish  appear  to  have  reached  a  climax  at  the  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  at 
Philadelphia,  in  September,  1884,  when  Mr.  S.  Garman  read  a  paper 
on  his  discovery  of  Chlamydoselachus,  and  after  discussing  its 
relationship.  Professor  Cope  abandoned  his  position  concerning  the 
affinities  of  Didymodus  and  the  recent  fish,  and  agreed  that  judging 
from  the  teeth  alone,  its  nearest  known  allies  were  the  Cladodonts 
of  the  Carboniferous  and  Devonian  rocks,  and  Professor  Gill  writing 
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round  to  slightly  hexagonal,  and  tubercolated  on  the  ridges.  Tk 
inner  portion  of  the  vestibule  slope  away  from  the  ndgtf 
towards  a  small  circular  or  eliptical  cell  orifice.  A  similar  feature 
is  noticiblc  in  that  of  Ehombnpora  eUgarUula^  Ulrich,  Jour.  CiodiL 
Soc  Nat.  Uist.,  April,  1884,  p.  33),  but  the  mode  of  hranchiq^ 
in  the  British  species  is  more  like  that  of  Ani§otrypa  tymmetrltn^ 
n.  (Op.  cit,  Dec.,  1883,  p.  176,  pi.  XIII.,  fig.  5).  The  branchei 
of  the  Hurst  and  Lancashire  specimens  are  not  quite  so  large  as  tb 
American. 

Horizon  and  Localities :  Yoredale ;  North  Lancas.,  Ilurst,  W. 
Yorks. 

29.   RllOMBOPOKA  VIXCULAUiFOKMIS,  n.  sp.      PI.  X.,  fig.  10. 

Size  of  Zoarium  and  mode  of  branching  unknown.  Stem  very 
delicate,  (»r  iu  s^nne  specimens  rather  robust.  Zosecial  apertures 
slightly  prominent;  vestibule  eliptical ;  cells  arranged  in  lines,  with 
their  posterior  ends  elou<^ted.  On  both  sides  of  all  the  linew 
series  of  cells  there  are  undulating  rows  of  tubercles. 

Localitif :  Yoredale  ;  Gleaston  Castle. 

Tliis  deli(*ate  littlo  form  may  have  l>een  previously-  noticed  by 
autliors  even  if  iu)t  fully  descrilHiMl.  M'Coy's  Vitirularia  megasffnu^ 
has  a  similar  arrangement  of  cells,  but  I  believt^  that  he  has  not 
described  tiie  ornamentation  in  liis  species.  Mr.  John  Younjr, 
however,  has  examples  of  a  similar  form  to  the  North  I^ancashire 
species  described  above,  whicli  he  has  named  (provisionally?) 
r.  metjdstonm,  M'C'oy,  the  locality  of  which  he  gives  as  Hrocklcy, 
near  Lesmahagow. 
30.  Rhomdopoka  sp. 

There  are  present  in  the  North  Lancashire,  Northumberland, 
jind  also  in  the  Hurst  Shales,  several  fragments  of  species  (»f 
Jthomhopora,  more  allied  to  American  than  to  any  British  fonns. 
These  will  merit  further  study,  and  as  there  are  difficulties  to  k' 
overcome  when  we  have  to  rely  on  external  features  oulv,  I  shall 
not  be  blamed,  I  hope,  if  for  the  present  I  withhold  special  detiiils. 
I  felt  that  it  was  necessary  to  make  reference  to  these,  otherwise, 
students  of  Carlnniiferous  Polyzoa  may  detect  undcscribed  fragments 
and  be  puzzled  respecting  them. 
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head  spreads  easily  till  its  width  equals  its  length,  and  the  outline 
from  above  resembles  an  equilateral  triangle,  or,  better,  an  arrowhead 
with  barbs.  The  gape  is  wide.  Both  mouth  and  throat  are  lined 
with  shagreen.  On  the  inner  edges  of  the  gill  arches  the  scales  are 
larger.  At  the  angle  of  the  jaws  there  are  neither  labial  folds  nor 
labial  cartilages.  The  eye  is  moderately  large ;  it  is  on  the  side  of 
the  head,  over  the  middle  of  the  length  of  the  jaws,  and  from  the 
sharp,  rather  prominent  brow,  has  a  savage  look  There  is  no 
nictitating  membrane,  but  around  the  pupil  the  skin  covering  the 
eyeball  is  rough  with  small  scales.  The  snout  extends  but  little  in 
advance  of  the  mouth.  The  nostrils  are  lateral :  placed  about  half- 
way between  the  eyes  and  the  snout  similar  in  structure  to  Notidanidsa. 
The  gill-openings  are  large,  oblique ;  arches  slender.  The  opercular 
flap  or  first  gill  cover  is  broad  and  free  around  the  neck  except  for  a 
short  space  behind  the  occiput. 

An  open  canal,  the  lateral  line,  extends  ou  each  side  from  the 
back  of  the  skull  to  the  end  of  the  tail ;  other  open  canals,  branches 
of  the  same  system,  ramify  iu  several  directions  over  the  head.  The 
pectoral  are  separated  from  the  ventral  fins  by  a  distance  of  twenty- 
two  inches :  at  this  part  of  the  body  the  height  is  four  inches,  the 
width  three  inches.  A  prominent  double  or  grooved  keel  along  the 
median  abdominal  line  adds  considerably  to  the  depth,  in  the  centre 
of  the  body  it  projects  three-quarters  of  an  inch.  From  their  position, 
shape,  and  extent,  it  is  considered  tiiat  the  folds  will  furnish  support 
to  one  of  the  theories  of  the  origin  of  paired  fins.  The  muscle  of 
the  inside  of  the  keel  corresponds  to  the  recttts  abdominis  of  other 
vertebrates. 

None  of  the  fins  are  rigid  but  ou  the  coutrarj'  very  soft,  and 
like  the  body  itself  extremely  flexible.  They  are  covered  with 
shagreen  except  near  the  outer  edges,  which  are  thin  and  membranous. 
The  dorsal  is  single,  comparatively  small,  five-and-a-half  inches  in 
length,  opposite  to  the  anal.  Its  anterior  origin  is  indicated  by  a 
peculiar  armature.  The  pectoral,  ventral,  anal,  and  caudal  fins  are 
large.  The  pectorals  are  moderately  long,  o-75  inches,  both  margins 
are  curved  meeting  in  a  blunt  angle  at  the  end  of  the  fin.  The 
ventrals  are  placed  some  distance  behind  the  middle  of  the  total 
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length.  They  are  about  an  inch  longer  than  the  pectorals,  the  reverse 
of  what  is  usual  amongst  sharks :  each  is  broadly  rounded,  twice  as 
long  as  wide,  and  ends  in  an  acute  point  behind  the  neck.  The  anal 
fin  is  nearly  eight  inches  in  length  and  three  in  breadth,  the  lower 
margin  is  curved  and  the  posterior  extremity  forms  an  acute  an«^le. 
The  tail  is  without  a  pit  at  its  root,  and  the  fin  is  not  divided  into 
lobes  by  a  notch  at  its  lower  border.  The  upper  portion  of  the  fin 
is  not  more  than  three-eighths  of  an  inch  in  height:  the  lower 
portion  is  little  short  of  three-aud-a-half-inches  in  its  greatest  depth, 
and  with  its  filamentary  extremity  is  not  far  from  twelve  inches  in 
length. 

The  teeth  are  arranged  in  fifty-one  rows  witli  six  in  each  row. 
There  are  thirteen  in  each  ramus  of  the  upper  jaw  and  twelve  on 
each  side  of  the  lower  jaw,  and  in  the  latter  there  is  also  one  median 
row  on  the  symphysis.  All  the  teeth  are  small,  the  largest  is  barely 
a  quarter  of  an  inch  across  the  tips  of  the  cusps,  and  the  smallest  is 
less  than  one-sixteenth :  they  consist  of  three  long,  slender,  very 
sharp,  subconical  cusps,  separated  by  a  pair  of  rudimentary  denticles 
or  buttons,  on  a  broad  backward-extended  base.  The  anterior  teeth 
are  hirgest  and  they  decrease  in  size  backwards.  Behind  the  teeth 
proper,  on  each  jaw  there  is  a  patch  of  scales  similar  to  those  on  the 
lips  at  the  angle  of  the  mouth.  Anteriorly  the  cus|)s  are  bent  over 
backwards  towards  the  base,  those  behind  are  nearly  or  quite  erect, 
the  poiuts  are  bent  sli^-litly  upwards  or  forwards.  On  each  side  the 
median  cone  and  on  the  inside  of  the  lateral  ones  a  slight  ridge  runs 
from  the  base  to  the  apex.  A  small  button  is  situated  between  the 
central  and  each  lateral  cusp,  and  behind  these  a  ridge  extends 
backwards  over  the  base  which  ends  in  a  pair  of  prongs  extijndiu"- 
beneath  the  base  of  the  next  tooth  in  the  row  to  the  extent  of  one- 
third  of  its  length.  In  the  posterior  rows  of  teeth,  their  bases  are 
somewhat  distorted,  the  median  cusp  is  considerably  longer  than  the 
lateral  ones.  The  buttons  disappear  in  ph'cations.  *••  For  a  descrip- 
tion of  a  tooth  of  the  twelfth  or  thirteenth  row  that  of  Cladodus 
mirabllis,  Agass,  is  not  far  out  of  the  way ;  in  fact  it  agrees  so  well 
hat,  if  consideration  was  limited  to  that  particular  tooth,  one  could, 
thave  little  hesitation  in  naming  the  new  species  Cladodus  auguxneus 
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B^ffhattmopora,  and  I  suggest,  as  a  provisional  placement,  a  family 
SM&e  that  appears  to  me  to  be  appropriate.  It  may  be  that  further 
meurches  among  the  Sub-Carboniferous  Polyzoa  on  the  other  side 
of  the  Atlantic  may  institute  links  by  which  the  species  may  fall  in 
mtnrally  with  some  other  of  the  Carboniferous  groups.  At  present, 
liowever,  I  know  of  no  British  forms  that  could  be  satisfactorily 
wed  for  that  purpose. 

Hurizon  arukLoccdity :  Yoredale ;  Gleaston  Castle,  Holker  Park, 
Korth  Lancas.     Ilurst,  North  Yorkshire. 

85.  Streblotrypa  (?)  var.  minuta,  var.  new,  pi.  X.,  figs.  7,  8,  9. 
The  Zoarium  of  this  beautiful  minute  form  is  smaller  than  S. 
^leklini^  but  the  cell  arrangement  is  the  same,  only  that  in  some 
of  the  examples  of  the  variety  the  cells  are  more  compressed,  and 
the  young  cells  of  the  branches  are  rounded  at  the  distal  extremity 
(pi.  X,  fig.  7a),  and  rather  differently  shaped.     In  the  type  species 
these  rounded  cells,  at  least  in  my  specimens,  do  not  appear.     In 
this  minute  variety  too,  the  area  beneath  the  cell  orifice  (pi.  X., 
Bg.  8a),  is  well  marked.     In  all  probability  when  the  species  becomes 
more  fully  known  there  will  be  no  necessity  for  the  distinctions 
between  type  species  and  variety,  but  I  believe  that  it  will  be  better 
for  the  Palaeontologist  to  direct  attention  to  the  varietal  characters. 
Localities,  <kc. :  Yoredale  ;  Gleaston  Castle,  Holker  Park. 
Associated  with  the  Polyzoa  of  the  North  Lancashire  rocks, 
there  are  a  number  of  fragments  of  different  species  that  I  cannot 
help  but  regard  as  Ovicdls,     These  are  so  varied  in  their  characters 
that  for  the  present  I  can  only  make  reference  to  them,  in  the  hope 
that  at  some  future  time  I  may  be  able  to  furnish  a  paper  on  these 
reproductive  chambers  especially.     There  are  also  a  few  remaining 
examples  of  species  closely  related  to  American  varieties,  these  I 
may  also  be  able  to  attack,  but  at  present  time  I  should  have  to  rely 
upon  MS.  names  which  have  been  supplied  to  me  with  American 
nndescribed  examples. 

Description  of  Plate  X. 
With  the  exception  of  8o,  the  rest  of  the  figures  are  drawn  with 
camera  lucida  and  magnified  about  30  diameters. 
1.  Pinnatopora  ornata,  new  sp. 
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2.  Pixmatopora  pmata,  reverse  showing  the  linear  arraogoment 

grannlationa. 
8.  y,  ,,        single  cell  enlarged  to  show  ohanctor. 

4,  Pinnatopora  simplex,  n.  sp. 

5.  Polypora  verrucosa  (?)  provisional. 

6«  Tbamniscus  gracilis,  n.  sp.,  6a  showing  reverse  and  portion  d 

margin. 

7.  Streblotrypa  (?)  var.  mtntifo,  new  var. 

8.  .,  other  examples  8a  and  9. 

10.  Rhombopora  ?  vinculariformis,  new  sp. 

11.  Rhabdomeson  gradle,  PhilL 


NOTE  ON  GHLAMYDOSELAGHUS  ANQUINEUS,  GABMAN.     BT  JAMI5B 
W.  DAVIS,  P.G.S. 

It  is  proposed  to  draw  attention  to  an  existing  spedfis  ot 
Selachian  obtained  by  Prof.  H.  A.  Ward  along  with  other  natonl 
history  specimens  in  Japan.    It  was  afterwards  purchased  for  fte 

Museum   of  Comparative  Zoology,    at   Harvard   College,  and  in 
January,  1884,  Mr.  S.   Garuian,  of  Agassiz  Museum,  Cambridge, 
U.S.A.,  gave  a  preliminary  description  of  the  fish  in  the  Bulletin  of 
the  Essex  Institute,  Vol.  XVI.,  in  which  he  recognised  it  as  belong- 
ing to  a  new  family,  and  confered  upon  it  the  generic  and  specific 
names  at  the  bead  of  this  note.     A  further  coutribution,  entitled,  **A 
Peculiar  Selachian,"  appeared  in  **  Science,"  a  weekly  American 
journal,  on  Feby.  1st,  1884  (Vol.  III.,  p.  116).     In  this  it  is  stated 
that  '*  the  body  is  long  and  slender,  five  feet  in  total  length,  and  less 
than  four  inches  in  greatest  diameter ;  it  becomes  compressed  and 
thin  towards  the  tail.     The  head  is  broad,  slightly  convex  on  the 
crown.     The  mouth  is  anterior  and  very  wide.     As  in  other  sharks 
the  teeth  are  arranged  in  rows  across  the  jaws  ;  they  are  all  alika 
Each  tooth  has  three  slender,  curved,  inward-directed  cusps,  and  a 
broad  base,  which  extends  back  in  a  pair  of  points  under  the  next 
tooth,  thereby  securing  firmness  and  preventing  reversion.     There 
are  six  gill  openings:  the  anterior  one  very  wide.     Unlike  other 
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lians,  in  this,  tlie  frill  or  flap,  covering  the  first  opening  is  free 
» the  isthmus,  as  in  fishes,  and  hangs  down  about  half-an-inch. 
lostrils  are  nearly  vertical,  with  a  fold  dividing  each  orifice  into 
»arts.  The  eyes  are  moderately  large,  on  the  side  of  the  head, 
ay  over  the  length  of  the  mouth  :  there  is  no  trace  of  nictitating 
>rane.  The  pectoral  fins  are  of  moderate  size,  and  are 
ated  by  a  distance  of  two  feet  from  the  ventrals.  The  ventral, 
and  candal  are  large.  Alx)ve  the  anal  fin  there  is  a  small 
1.  At  their  margins  the  fins  aro  very  thin,  and  their  extremities 
roduced  in  a  sort  of  filament.  The  structure  of  the  jaws  and 
rches  is  such  as  to  admit  of  swallowing  a  large  object,  at  the 
time  the  excessive  sharpness  of  the  teeth,  and  the  small  size  of 
;ine,  indicate  that  the  prey  is  comparatively  soft.  The  vertebrae 
other  cartilages  are  flexible^  as  those  of  the  basking  sharks, 
:he  and  Somniosus.  A  certain  embryonic  appearance  in  the 
men  instigated  a  search  among  the  fossils  for  allied  species, 
resemblance  was  found  in  the  teeth  of  Cladodus  of  the 
•Dian :  but  the  cusps  were  erect  instead  of  reclining,  and  the 
lel  was  grooved  instead  of  smooth.  One  is  impressed  by  a 
f*  of  this  specimen  with  the  idea  that,  away  back  in  tiincK  when 
bia  and  fishes  were  more  alike,  he  would  have  a  better  chance 
ace  the  affinities.  I  am  inclined  to  consider  this  the  typ<'  of  a 
Dnier,  to  w^hich  the  name  Selachophichthyoidi  might  be  given, 
viiich  stands  nearer  tlie  true  fishes  than  do  the  sharks  proper." 
After  the  publication  by  Mr.  Garnian  of  the  above,  somewhat 
•ficial  description,  a  considerable  amount  of  correspondence 
place  in  the  pages  of  '*  Science,"  and  diverse  opinions  were 
?ssed  as  to  the  relationship  of  the  genus  to  extinct  forms.  Prof. 
.  Cope,  on  March  7th,  considers  that  the  teeth  iig-ured  by 
(jlarman  "shows  the  animal  to  be  a  specias  of  the  genus 
nodus(=-I)iplodus,  Agass)  which  has  iiitherto  been  supposed  to 
confined  to  the  Carboniferous  and  Permian  periods,"  and  in 
American  Naturalist"  of  the  following  month,  he  confirms  his 
m  to  a  greater  length,  and  states  that  the  species  should  be 
I  /Jiilipnodus  anguineus. 
Prof.  Tiieo.  Gill,  expresses  an  opinion  that  Chlamydoselachus 


Mm  Qt  a  murmm.  The  Ime  is  lirge  luiid  tiiick,  ezfBBffii« 
#Hrd  witii  a  diglit obliqiiiQr  (op.  <At,  fig.  16).  Sa&r  as  Ae  witti 
b  ftwiro,  amoi^st  British  speoieB  the  cue  or  fiie  dbte  of  the  ft 
list  nemad  appean  to  qpproadi  laoat  nea^  m  eacteroid  fioa 
to  the  teedi  deacribed  by  Mr.  Ganaaii.  Tlie  author  has  retecnd  I 
the  Amerieni  genna  Ptdnodua  (Prietidadodiia,  St  John  ia 
Worihen)  and  TMnaoodua,  St.  J.  and  W.,  both  from  the  Kindefhod 
fish  beds,  and  more  or  less  allied  to  die  genua  dadodos  (m 
Geological  Swcvey  of  niiooia,  Yol.  TL),  and  aaggeata  that  Hm 
mj  oooalitiite  an  intermediate  Unk  betvreen  the  form  of  dadodi 
and  the  new  geoQS. 

There  is  then  on  the  one  hand  the  fossil  teeth  ha^lDg 
horiaontal  base  with  rounded  posterior  margin  and  erect  denlklc 
three  or  nuMre  in  nomb^;  and  on  the  othmr,  the  exialiii^  ahark  wit 
teeth  of  Taried  forms,  the  more  important  dl  wbkb  haTe  a  bm 
bsse,  whose  posterior  margin  is  prdonged  into  a  pairofproag 
idiidi  extend  beneath  the  oonttgnons  tooth.  Three  denticjea  sprii 
frmk  the  anterior  part  of  the  base,  eqnal  in  siae,  and  bent  backward 
over  the  base  with  which  they  tacm  a  more  or  less  acnte  angfa 
These  teeth  differ  greatly  from  the  type  of  Cladodus  mirabili 
A^ass.,  but  others  occupying  a  position  more  remote  from  th 
symphysis  of  the  jaws  have  a  different  form,  the  denticles,  three  i 
number,  are  erect,  and  the  lateral  ones  are  smaller  than  the  one  i 
the  middle ;  the  resemblance  in  this  instance  is  very  close  to  th 
teeth  of  the  fossil  Cladodus,  but  again,  other  teeth  still  more  remot 
lose  the  lateral  or  secondary  denticles  and  have  only  a  sing'le  media 
cusp. 

Our  knowledge  of  the  fossil  forms  of  Cladodus  does  not  lead  n 
to  infer  that  the  teeth  of  Cladodus  differed  in  form  to  any  exten 
comparable  with  those  of  the  existing  Chlamydoselachus.  Ther 
are  no  fossil  examples  known  to  be  associated  with  the  ordinal^ 
form  of  Cladodus  similar  to  those  of  either  the  anterior  recurves 
teeth  or  the  posterior  ones  with  a  single  denticle  as  in  the  recea 
fish,  and  the  question  naturally  arises  as  to  whether  the  correspond 
^ce  in  the  form  of  one  portion  of  the  teeth  of  Chlamydoselacbus  ii 
ffufiicient  to  justify  the  assumption  that  the  latter  is  the  existing 
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have  been  most  carefully  and  assiduously  watched  for  more  than 
twenty  years,  and  if  spines  of  Gtenacanthus  had  been  present  they 
would  certainly  have  been  collected.  Altogether  between  thirty 
and  forty  species  of  fossil  fishes,  other  than  those  already  named, 
have  been  found  in  the  beds  which  it  is  probable  belonged  to  the 
fish  Cladodus.  Associated  with  the  Gtenacanthus  spines  at  Oreton 
in  Salop  there  are  numerous  teeth  of  Orodus,  but  there  is  no  evidence 
except  the  fact  of  their  association  which  would  lead  to  the  infereuce 
that  they  might  have  existed  together  as  part  of  the  living  fish. 

A  remarkable  contribution  to  the  knowledge  of  the  genus 
(Gtenacanthus  was  made  by  Dr.  R.  H.  Traquair  in  the  Geological 
Magazine  (Decadi  III.,  Vol.  I.,  p.  3).  He  there  describes  a  fossil 
shark  from  the  Lower  Carboniferous  beds  of  Eskdale  in  Scotland,  now 
in  the  Natural  History  Museum,  London.  The  length  of  the  fish  is 
28  inches  and  its  greatest  depth  5  inches :  it  possesses  two  dorsal 
spines  situated  in  front  of  fins  which  occupy  the  same  relative  posit- 
ion as  do  those  of  the  Hybodus  of  tlie  Lias.  The  anterior  spine  is 
four-and-two-thirda,  and  the  posterior  one,  four  inches  in  length. 
The  verterbal  axis  and  the  head  were  cartilaguous,  the  hitter  much 
crushed  and  not  well  defined.  The  only  distinctly  visible  tooth  is 
detached  from  the  jaws;  it  is  one-eighth  of  an  inch  in  length, 
and  consists  of  a  single  smooth  denticle  with  an  expanded  base  which 
Dr.  Traquair  considers  might  support  lateral  denticles. 

In  the  Coal  Measures,  separated  from  the  Carboniferous  Lime- 
stone by  the  Millstone  Grit  series,  in  some  localities  attaining  a 
thickness  of  between  one  and  two  thousand  feet,  the  spines  of 
Ctenacanthus  are  almost  universally  common,  and  indicate  a  fish  of 
large  size ;  but  teeth  of  the  Cladodont  type  are  rarely  found,  and  in 
8ome  districts  are  entirely  absent.  In  the  Scotch  Uppor  Coal 
Pleasures  the  spines  and  teeth  occur,  and  have  been  attributed  to  about 
an  equal  number  of  species  of  each  genus  respectively.  In  the 
Yorkshire  coal  field  three  species  of  Ctenacanthus  have  been 
determined,  but  no  well-defined  teeth  of  Cladodus  have  been  recorded. 
Teeth  have  been  found  which  approach  to  some  extent  the  Cladodont 
type,  they  have  a  broadly  expanded  base  with  several  cones  arising 
therefrom,  the  central  one  the  largest,  one-third  the  length  of  the 
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base  in  height,  with  two  or  more  lateral  denticles  diminishing  in  size 
as  they  recede  from  the  central  one.  They  approach  in  form  more 
nearly  to  the  Hybodus  of  the  Lias  than  to  the  Cladodus  of  the 
Mountain  Limestone. 

After  the  deposition  of  the  Coal  Measures  the  place  of  the 
Cladodont  is  taken  by  the  Hybodonts  of  the  secondary  rocks. 
Cladodus  so  far  as  we  know  became  extinct. 

A  consideration  of  the  foregoing  observations  shows  that  with 
the  exception  of  C.  costellatuSf  Traq,,  there  is  nothing  definitely  known 
as  to  the  structure  of  the  genus  Ctenacanthus.  Dr.  Traquair's  species 
demonstrates  clearly  the  form  of  the  fish  which  carried  the  Ctenacan* 
thoid  spines,  but  unfortunately  the  evidence  is  not  so  clear  with  regard 
to  the  teeth.  The  tooth  exhibited  on  the  specimen  may  be  a  Cladodus, 
but  the  imperfection  of  its  somewhat  contracted  base  and  the  absence 
of  all,  except  the  central  cusp,  leaves  room  to  doubt  its  identity.  At 
the  same  time  in  reviewing  the  fossil  teeth  of  the  lower  limestone, 
it  must  be  admitted  that  there  is  probably  no  other  g^uus  which 
possesses  a  denticular  arrangement  similar  to  C.  costellatus^  Traq.,  and 
this  forms  an  argument  in  favour  of  the  opinion  of  Dr.  Traqu^ur. 
There  can  be  little  doubt,  however,  that  the  light  thrown  by  this 
specimen  on  the  external  form  of  the  Ctenacan thoid  fishes  proves 
their  close  relationship  with  the  Hybodonts  of  the  secondary 
formations. 

Mr.  Garman  defines  the  position  of  Chlamydoselachus  in  the 
system  of  recent  sharks  as  near  the  genera  Ilexanchus  and  Ilepta- 
branchias.  The  structure  of  the  brain  and  its  possession  of  six 
branchial  appertures  clearly  remove  it  from  all  others,  and  as  it 
differs  more  than  they  do  from  other  sharks,  it  lies  further  from  the 
main  body  of  the  Galei.  The  shape  of  the  body,  position  of  the 
moutii,  articulatians  of  the  jaws,  dentition,  squamation,  lateral  line, 
pelvis,  tail  and  tropeic  folds,  furnish  characters  sufficient  to  establish 
the  distinctness  of  both  genus  and  family.  Its  rank  is  determined 
to  be  somewhat  lower  than  Notidanus  by  its  unsegmented  notochord, 
elongated  bulbus  and  numerous  cardiac  valves,  chondrification  and 
other  particulars,  whilst  certain  cephalic  peculiarities  and  the 
shagreen  associate  it  remotely  with  Squatina,  and  its  pasition  falls 
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iad  spreads  easily  till  its  width  equals  its  length,  and  the  outline 
rom  above  resembles  an  equilateral  triangle,  or,  better,  an  arrowhead 
nth  barbs.  The  gape  is  wide.  Both  mouth  and  throat  are  lined 
vitb  shagreen.  On  the  inner  edges  of  the  gill  arches  the  scales  are 
ATger.  At  the  angle  of  the  jaws  there  are  neither  labial  folds  nor 
labial  cartilages.  The  eye  is  moderately  large ;  it  is  on  the  side  of 
the  head,  over  the  middle  of  the  length  of  the  jaws,  and  from  the 
sharp,  rather  prominent  brow,  has  a  savage  look  There  is  no 
lictitating  membrane,  but  around  the  pupil  the  skin  covering  the 
lyeball  is  rough  with  small  scales.  The  snout  extends  but  little  in 
dvance  of  the  mouth.  The  nostrils  are  lateral :  placed  about  half- 
ay  between  the  eyes  and  the  snout  similar  in  structure  to  Notidanidie. 
be  gill-openings  are  large,  oblique ;  arches  slender.  The  opercular 
ip  or  first  gill  cover  is  broad  and  free  around  the  neck  except  for  a 
tort  space  behind  the  occiput. 

An  open  canal,  the  lateral  line,  extends  ou  each  side  from  the 
tck  of  the  skull  to  the  end  of  the  tail ;  other  open  canals,  branches 

the  same  system,  ramify  iu  several  directions  over  the  head.  The 
ictoral  are  separated  from  the  ventral  fins  by  a  distance  of  tvventy- 
ro  inches :  at  this  part  of  tiie  body  the  height  is  four  inches,  the 
idth  three  inches.  A  ]»rominent  double  or  grooved  keel  along  the 
edian  abdominal  line  adds  considerably  to  the  depth,  in  the  centre 

the  body  it  projects  three-quarters  of  an  inch.  From  their  position, 
lape,  and  extent,  it  is  considered  that  the  folds  will  furnish  sup|)ort 

one  of  the  theories  of  the  origin  of  paired  fins.  The  muscle  of 
e  inside  of  the  kct^l  corresponds  to  the  rectus  abdominis  of  other 
Ttebrates. 

None  of  the  fins  are  rigid  but  ou  the  contrary  very  soft,  and 
ce  the  body  it^^elf  extremely  flexible.  They  are  covered  with 
lagreen  except  near  the  outer  edges,  which  are  thin  and  membranous. 
be  dorsal  is  single,  comparatively  small,  five-and-a-half  inches  in 
ngth,  opposite  to  the  anal.  Its  anterior  origin  is  indicated  by  a 
'culiar  armature.  The  pectoral,  ventral,  anal,  and  caudal  fins  are 
rge.  The  pectorals  are  moderately  long,  r>*75  inches,  lx)th  margins 
e  curved  meeting  in  a  blunt  angle  at  the  end  of  the  fin.  The 
intrals   are  placed  some  distance  behind  the  middle  of  the   total 
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leD^rtlL  Tbej  are  aboat  an  iodi  longer  thui  the  pectoimis,  the  reren 
of  what  is  ufsaal  amoogKt  aharks :  eadi  is  broadly  loooded,  twiceai 
long  as  wide,  and  ends  in  an  acute  point  behind  the  neck.  The  ml 
fin  is  nearly  eight  inches  in  length  and  three  in  breadth,  the  lower 
margin  is  curved  and  the  posterior  extremity  forms  an  acute  sngk. 
The  tail  is  without  a  pit  at  its  root,  and  the  fin  is  not  divided  intt 
lobes  by  a  notch  at  its  lower  border.  The  uf^ser  portion  of  the  & 
is  n<>t  more  than  three-aighths  of  an  inch  in  height:  the  lowe 
portion  is  little  short  of  three-and-a-half-inches  in  its  greatest  deptl 
and  with  its  filamentary  extremity  is  not  far  from  twelve  inches  i 
lenprth. 

The  teeth  are  arranged  in  fifty-one  rows  with  six  in  each  roi 
There  are  thirteen  in  each  ramus  of  the  upper  jaw  and  twelve  ( 
each  Hide  of  the  lower  jaw,  and  in  the  latter  there  is  also  one  medii 
row  on  the  symphysis.  All  the  teeth  are  small,  the  largest  is  bare 
a  quarter  of  an  inch  across  the  tips  of  the  cusps,  and  the  smaOest 
less  than  one-sixteenth :  they  consist  of  three  long,  slender,  ve 
sharp,  suhconical  cusps,  separated  by  a  pair  of  rudimentary  denticl 
or  buttons,  on  a  broad  backward-extended  base.  The  anterior  tee 
are  largest  and  they  decrease  in  size  backwards.  Behind  the  tee 
])\()\)('V,  on  each  jaw  then*  is  a  patch  of  scales  similar  to  those  on  t 
li{)s  at  th<*  angle  of  the  mouth.  Anteriorly  the  cusps  are  bent  ov 
backwards  towards  tlie  base,  those  behind  are  nearly  or  quite  ere< 
the  points  are  bent  slightly  upwards  or  forwards.  On  each  side  t 
median  cone  and  on  the  inside  of  the  lateral  ones  a  slig-lit  ridge  ru 
from  the  base  to  the  apex.  A  small  liutton  is  situated  between  t 
C(Mitral  and  each  lateral  cusp,  and  behind  these  a  ridge  exten 
backwards  over  the  base  which  ends  in  a  pair  of  pronors  extendi 
beneath  the  base  of  the  next  tooth  in  the  row  to  the  extent  of  or 
third  of  its  length.  In  the  posterior  rows  of  teeth,  their  bavSes  J 
.-somewhat  distorted,  liie  median  cusp  is  considerably  longer  than  1 
lat(*ral  ones.  The  buttons  disappear  in  plications.  "  For  a  descr 
tion  of  a  tooth  of  the  twelfth  or  thirteenth  row  that  of  Clndot 
itiirabtlis^  Agass,  is  not  far  out  of  the  way  ;  in  fact  it  agrees  so  w 
hat,  if  consideration  was  limited  to  that  particular  tooth,  one  coi 
thave  little  hesibition  in  naming  the  new  species  Cladodus  auguin 
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edges  round  tliem,  aeeni  to  be  those  of  a  young*,  rather  thu  ft 
adult  Hpecimen.  Compared  with  an  Heptabranchias  it  agrees  beNt 
with  an  emybro  than  an  adult"  The  jaws  are  five  inches  in  leo^ 
cartilagfinous,  somewhat  thick  and  t w^isted.  and  posteriorly  are  attacM 
to  a  su^pensorium  connecting  them  with  the  skull,  which  is  three  inctei 
in  length.  The  posterior  surface  of  the  susfieusorium  bears  nin 
branchial  rays.  Tiic  brain  is  small.  In  its  outlines  and  proportioH 
it  shows  ^rcat  similarity  to  that  of  the  Notidanidir,  but  it  ii 
com(>arativeiy  much  smaller  than  in  the  higlier  sharks  sach  k 
Carchariaa  or  Zygtena.  The  olfactory  and  optic  lobes  and  nerves  iw 
large  as  coinimred  with  the  whole  of  the  brain.  In  the  brandaal  i 
cartilages  the  basi-branchials  indicate  a  low  rank  in  the  developemcrt 
of  the  fish. 

The  vertebrai,  for  a  short  distance  only  behind  the  head,  can  be 
distinguished  by  constrictions,  and  are  slightly  calcified;  beyond, in 
the  middle  of  the  body  the  vertebrte  can  only  be  distingfuisbed  by 
the  apophyses.  The  notchchord  is  persistent.  In  the  neural  canal 
and  between  the  interneurals  tlie  segments  are  tolerably  distinct. 
Over  the  abdominal  cavity  the  iieomal  processes  bear  short  flexible 
unsegnientod  ribs.  Above  the  an.il  (in  the  hiemapophyses  he^nn  t" 
take  a  downward  bladu-liko.  extension,  and  are  supplemented!  I>y 
small  pieces  of  rartilaj^-'^  which  further  back  become  the  radiaU  of 
the  caudal.  The  column  ends  abruj»lly;  the  terminal  sotrm^nt 
resembles  a  slice  taken  from  the  front  of  a  folio winir  verfebrsp. 
The  pectoral  and  ventral  fins  are  supported  by  a  well-defined 
(•artilaji^inous  framework,  attached  tr>  which  are  a  series  of  thrvn 
radials,  the  iimer  row  eloni^ate,  the  outer  one  short  and  small.  A 
series  of  cartihi'^es  of  irreg-ular  form  support  the  dorsal  and  anal  fins, 
thev  are  disconnected  from,  or  only  connected  b\'  a  membrane  with, 
the  vertebral  apophyses.  The  cartilages  of  the  dorsal  fin  are  largt 
as  compared  with  the  size  of  the  fin  itself,  and  appear  to  indicate 
that  the  fin  in  anttestral  forms  was  much  larger,  and  has  become 
atrophied  in  the  present  specimen. 

The  heart  presents  a  somewhat  peculiar  form  differing  in  detail: 
from  the  ordinary  sharks.  It  has  a  small  sub-quadangular  ventricle 
a  large  auricle,  and  a  long  bulbus  arteriosus  containing  six  rows  o 
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swampy  districts,  coTered    with    thick  forests,   which 
oDting-gTOUDds  for  the  people  who  liyed  on  the  hill  tops* 

entreDchments  on  the  Wolds,  and  the  great  number  of 
ow  that  in  ancient  British  days  the  high  grounds  were 
ipulated,  whilst  even  in  later  days  the  same  fact  is  borne 
>  by  the  number  of  sites  of  extinct  villag;es. 
)wing  Geological  Formations  occur  in  the  East- Riding : — 
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base  in  height,  with  two  or  more  lateral  denticles  diminisliiog  in  n 
as  they  recede  from  the  central  one.     They  approach  in  form 
nearly  to  the   flybodus  of  the  Lias  than  to  the  Cladodos  of  tbl 
Mountain  Limestone. 

After  the  deposition  of  the  Coal  Measures  the  place  of  tte 
Cladodonl  is  taken  by  the  Hybodonts  of  the  secondary  toAi 
Cladodus  so  far  as  we  know  became  extinct. 

A  consideration  of  the  foregoing  observations  shows  that  wiA 
the  exception  of  C.  costellcUuSf  Traq.,  there  is  nothing  definitely  knom 
as  to  the  structure  of  the  genus  Ctenacanthus.  Dr.  Traquair's  speciei 
demonstrates  clearly  the  form  of  the  fish  which  carried  the  CteMCin- 
thoid  spines,  but  unfortunately  the  evidence  is  not  so  clear  with  reg«d 
to  the  teeth.  The  tooth  exhibited  on  the  specimen  may  be  a  Cladodus, 
but  the  imperfection  of  its  somewhat  contracted  base  and  the  absenoe 
of  all,  except  the  central  cusp,  leaves  room  to  doubt  its  identity.  At 
the  same  time  in  reviewing  the  fossil  teeth  of  the  lower  limestone, 
it  must  be  admitted  that  there  is  probably  no  other  genus  which 
possesses  a  denticular  arrangement  similar  to  C.  castellalus,  Traq.,  and 
this  forms  an  argument  in  favour  of  the  opinion  of  Dr.  Traquair. 
There  can  be  little  doubt,  however,  that  the  lig'ht  thrown  by  this 
specimen  on  the  external  form  of  the  Ctenacanthoid  fishes  proves 
their  close  relationship  with  the  Plybodouts  of  the  secondary 
formations. 

Mr.  Garman  defines  the  position  of  Chlamydoselachus  in  the 
system  of  recent  sharks  as  near  the  genera  ITexanchus  and  Ilepta- 
branchias.  The  structure  of  the  brain  and  its  possesvsion  of  six 
branchial  appertures  cleaily  remove  it  fiom  all  others,  and  as  it 
differs  more  than  they  do  from  other  sharks,  it  lies  further  from  the 
main  body  of  the  Galci.  The  shape  of  the  body,  iX)sition  of  the 
mouth,  articulatians  of  the  jaws,  d(^ntitioii,  squamatiou,  lateral  lino, 
pelvis,  tail  and  tropeic  folds,  furnish  characters  suflicient  to  establish 
the  distinctness  of  both  genus  and  family.  Its  rank  is  determined 
to  be  somewhat  lower  than  Notidanus  by  its  unsegmented  notochord. 
elongated  bulbus  and  numerous  cardiac  valves,  chondrification  and 
other  particulars,  whilst  certain  cephalic  peculiarities  and  the 
shagreen  associate  it  remotely  with  Squat  ina,  and  its  position  falls 
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In  the  same  district  Oolitic  rocks  form  a  mirrow  band  between 

flie  Idas  and  the  Chalk.    Two  ridges  are  apparent,  the  westernmost 

CEKiRisting  of  a  blue-hearted   limestone,  called  Cave  Oolite,  and 

firobably  identical  with  the  Millepore  Limestone  of  the  Coast,  the 

cAer    of'  Kelloways    Sand    Rock.      At    Orimthorpe  and   Eirby 

Underdale  are  outliers  of  Millepore,  with  a  few  Estuarine  Sands. 

Thence  northwards  for  a  distance  of  six  or  seven  miles  we  come 

•cross  a  belt  of  Oolitic  rocks,  a  prolongation  of  the  Howardian  range, 

terminating  at  North  Grimston.     This  area  may  be  expected  to 

yield  a  flora  of  its  own. 

In  the  south-west  corner,  the  Dogger,  Estuarine  Sandstone, 

and  Millepore,  or  Whitwell,  Limestone  are  exposed  at    Kirkham, 

Rrby,  Westow,  and  Burythorpe,  whilst  in  the  centre,  by  Fox  Cover 

Plantation,  is  a  mass  of  Kelloways  rock  weathered  into  an  unproduc- 

tiTe  bed  of  sand  on  the  surface.     In  the  south-east  comer,  the  Lower 

CaJc.  Grit,   resting  on  Oxford   Clay,   appears  at    Acklam    Brow, 

Leavening,  and  Birdsall,  with  a  belt  of  Kimeridge  Clay  between  it 

and  the  Chalk,  which  said  clay  forms  also  a  triangular  mass  north  of 

Birdsall,  with  its  apex  at  Kennythorpe,  and  base  underlying  North 

Grimston  Wold.      In  the  north-west,  Kennythorpe,  Langton,  and 

Menethorpe   are  on  Lower  Calc.   Grit,   cut  through  in  places   by 

streams  down  to  the  Oxford  Clay ;  whilst  in  the  north-east,  North 

Grimston,  Settrington,  and  Langton  Wold  present  fine  sections  of 

Corallian  rocks.     Indeed,  the  finest  display  of  coral  reefs  in  England 

is  acknowledged  to  be  at  N.  Grimston.      Here  also  supra-coralline 

beds  of  hydraulic  limestone,  forming  an  excellent  cement,  are  well 

developed. 

From  Acklam  Brow  eastwards  to  Knapton  Wold,  Kimeridge 
Clay  forms  the  sides  of  the  Wolds,  and  has  given  rise  to  numerous 
landslips :  indeed,  this  clay  everywhere  underlies  the  Chalk  on  the 
northern  slopes  of  the  old  anticlinal ;  for  in  Thixendale  denudation 
has  cut  right  through  the  Chalk,  and  exposed  the  Kimeridge  Clay  in 
many  places.  Burdale  tunnel,  400ft.  above  sea-level,  was  chiefly 
excavated  in  this  clay,  which  may  be  seen  forming  the  sides  of  the 
valley  up  which  the  railway  runs  from  N.  Grimston  to  Burdale.  At 
Huggate,  however,  the  Chalk  rests  immediately  on  Lias,  as>  pYO\^<\ 
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appears  as  a  new  element  in  Selachology,  and  becomes  the  represen- 
tative of  a  hitherto  unknown  type,  and  throws  light  on  the  ancestry 
of  some  of  the  extinct  forms  of  the  class.  He  suggests  the  name 
Pternodonta  as  preferable  to  the  one  given  by  Mr.  Garman,  and 
considers  the  fish  to  be  the  type  of  at  least  a  sub-order.  Prof.  Gill 
is  disposed  to  consider  Chlamydoselachus  to  stand  ^*  nearer  the  true 
fishes  than  do  the  sharks  proper,  not  because  it  appeai-s  to  be  in 
the  line  of  descent  between  the  two,  but  because  it  is  nearer  the 
primitive  line  from  which  both  types  have  diverged."  Thus  far  he 
agrees  with  Mr.  Garman,  but  he  dissents  emphatically  from  him  in 
regarding  the  recent  acquisition  as  a  Cladodont  shark,  l)asinghis 
objection  mainly  on  the  description  by  Dr.  Traquair  of  Ctenacanthu 
co$tdl(Uu8  (Geological  Magazine,  dec.  3,  Vol.  I.,  pp.  3-8,  pi.  2)« 
He  agrees  with  Prof.  Cope  that  Chlamydoselachus  did  have  a 
representative  in  the  Carboniferous  genus  Diplodus,  Agass  (or 
Did^nmodus,  Cope),  although  he  does  not  think  that  the  two  cau  be 
congeneric. 

Professor  Gill  classifies  the  genera  Hybodus,  Cladodus,  Ctena- 
canthus,  &c.,  selachians  without  developed  vertebrae,  but  with  a 
persistent  notochord,  in  the  Lipospondyli ;  and  the  genera  Diplodus 
and  Chlamydoselachus,  vertebral  condition  unknown,  and  with  teeth 
having  fixed  bases,  he  places  in  Pternodonta  or  Selachophichthyoidi, 
and  ventures  an  opinion  thot  the  Ilybodoiitida?  may  not  have  l>een 
Squali  at  all,  but  more  nearly  related  to  the  Holocephali,  and  that 
both  may  have  diverged  from  some  primitive  form  theoretically  not 
unlike  Ctenacanthus.     A  month  later,  having-  seen  Professor  Ci^jie's 
article  in  the  American  Naturalist,   Professor  (Jill  entirely  changes 
his  opinion,  and  in  a  communication  to  Science  (Vol.  III.,  No.  62, 
p.  429)  he  says :  *'  I  am  convinced,  not  only  that  Did^'modus  has  no 
generic  or  even  family  relations  with  Chlamydoselachus,  but  that  it 
represents  even  a  dilTerent  order."   Then  follows  a  history  of  Diplodus 
which  in  consonance  with  the  opinion  of  the  late  Sir  Philip  Egerton 
he  places  in  the  g^enus  Pleuracanthus  and  concludas  **  as  to  Chlamj- 
doselachus  the  anatomy  will  probaV)ly  reveal  a  structure  most  like 
that  of   the   Opistharthri  (Notidanida^)   but   of  a  somewhat  more 
primitive  type." 
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This  oommnnicatiQQ  from    Professor    Oill    was  followed  by 

mother  from  the  pen  of  Professor  Cope,  in  Science,  of  May  30th, 

1884,  in  which  he  acknowledges  that  he  stands  corrected  by  Professor 

Gill's  sDperior  knowledge  of  the  literature  of  the  subject ;  the  genus 

fiiplodiis  he  regards  as  a  synonym  of  Pleuracanthus,  but  as  Pleura- 

canthus  has  a  nucal  spine  along  with  tricuspidate  teeth  and  the 

specimens  which  he  regarded  as  the  type  of  the  geuus  Didymodus 

hAve  not  hithei-to  been  proved  to  have  spines,  though  the  spines  of 

Pleoracanthus  have  been  found  separately  in  the  same  beds,  Professor 

Cope  thinks  that  the  identity  of  Didymodus  with  Pleuracanthus  may 

now  be  questioned.     He  also  states  tliat  there  is  no  generic  difference 

to  be  detected  between  the  teeth  which  are  typical  of  Diplodus, 

Agassiz,  Trinacodus,  St.  John  and  Worthen,  and  the  recent  Chlamy- 

doselachus :  there  are  differences  but  not  of  generic  value.      But, 

as  Diplodus  must  be  regarded  as  a  synonyme  of  Pleuracanthus,  it 

follows  that  Chlamydoselachus,  Garm.,  is  distinct  on  account  of  the 

different  structure  of  the  dorsal  fin,  which  is  single  and  elongate  in 

Pleuracanthus :  the  presence  of  the  nucal  spine  in  Pleuracanthus  is 

also,  probably  a  character  of  distinction.     Professor  Cope  further 

suspects  that  the  skulls  of  Didymodus  he  has  described  represent  a 

different  genus  from  Pleuracanthus  proper,  and  that  so  far  as  we 

know  Chlamydoselachus,  it  will  not  differ  from  Didymodus,  though 

a  study  of  the  anatomy  of  tlie  former  may  reveal  differences  between 

that    genus  and   Didymodus.      These   views    were    reiterated    by 

Professor  Cope  in  his  paper  on  the  structure  of  the  skull  in  the 

Elasmobranch  genus  Didymodus,  published  in  July  in  the  Proceedings 

of  the  American  Philosophical  Society  of  Philadelphia. 

The  discussion  on  the  pahuontological  aflinilies  of  this  remark- 
able fish  appear  to  have  reached  a  climax  at  the  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  at 
Phila<lelphia,  in  September,  1884,  when  Mr.  S.  Garman  read  a  paper 
on  his  discovery  of  Chlamydoselachus,  and  after  discussing  its 
relationship,  Profa^sor  Cope  abandoned  his  position  concerning  the 
aflSnities  of  Didymodus  and  the  recent  fish,  and  agreed  that  judging 
from  the  teeth  alone,  its  nearest  known  allies  were  the  Cladodonts 
of  the  Carboniferous  and  Devonian  rocks,  and  Professor  Gill  writing 
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to  Sdence  on  December  12th,  statee  tibal  ^^  liie  diffireiioee  betweeiS 
hioiself  and  Mr.  German  are  fikstitiooe  rather  Attn  teal*  or  Mey 
perbape,  they  are  ohieflj  differencee  of  expresekm,  bat  he  ^  dmali- 
frcMBQ  the  opinion  that  the  Ghidodontid»  are  zelaled  to  Ai 
ChlamydoselachidflB  rather  than  the  Hybodontidie.*' 

Daring  July  of  the  present  year,  Hr.  Oarman  has  pnUiAedi 
detailed  description  of  '*  Ghlamydoeelachas    angaineoB — a  Mviig 
species  of  Cladodont  Shark"  in  the  BaUetin  oi  the  Hnseaai  oi 
Ck)mparative  Zoology  at  Haward  Gdlege,  Vol,  XII.,  No.  1,  p|».  14t, 
Piates  I-XX.,  and  the  great  interest  attaching  to  this  recent  eiaDB|ll 
of  a  shark  which  bears,  at  any  rate,  a  close  resemblance  in  the  km  ^ 
of  its  teeth  to  those  of  fishes  which  have  been  until  now  ooosiderel 
as  long  ago  extinct,  and  whose  only  remains  capabable  of  klentificatioiit 
consists  in  the  teeth,  must  be  my  apcdogy   for  extracting  Ihi 
following  resum^  from  the  valuable  memoir  of  Mr.  Oarman. 

The  total  length  of  the  specimen  is  59*5  inches.  From  the  saoui 
to  the  angle  of  the  mouth  4*5,  to  the  end  of  giU-coveim  7*0,  to  base  of 
pectorals  8*5,  to1>ase  of  ventals  82*0,  to  base  oi  anal  39*75,  to  bMe 
of  dorsal  42-25,  and  to  base  of  candal  48*5  inches.  The  width  of  tiis 
head  across  the  eyes  is  3*5,  the  diameter  of  the  body  one-fifteentli 
of  its  length.  An  elongated  body,  a  longsubtriangular  and  flattened 
head,  an  anterior  mouth,  a  most  extensive  gape,  jaws  bristling  wiUi 
shaip  subconical  hooked  teeth,  and  a  sinister  look  about  the  eyes, 
give  it  a  remote  resemblance  to  certain  ophidia :  and  the  narrow 
isthmus  between  the  jaws  crossed  by  the  free  mantle  or  flap  of  the 
first  gill-cover  is  stronji^l}'  sug'gestive  of  certain  fishes.  The  resem- 
blance to  sliarks  and  fishes  is  only  remote :  the  shagreen,  the  fins,  the 
teeth,  the  gill  openings,  the  cartilaginous  skeleton,  etc.,  shew  the 
animal  at  once  to  be  a  Selachian,  one  of  the  sharks. 

The  single  dorsal  and  the  lar^e  ventrals,  anal,  and  candal,  have 
the  appearance  of  being  bunched  together :  they  are  placed  so  far 
back  as  to  leave  a  space  almost  two  feet  of  the  length  entirely 
unrelieved  by  fins,  which  contributes  considerably  towards  an  eel-like 
appearance. 

The  skull  is  short,  and  jaws  and  suspensorium  (hyomandibular) 
being  very  long  and  loosely  articulated,  the  hiuder  portion  of  the 
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ead  spreads  easily  till  its  width  eqnals  its  length,  and  the  oatline 
Tom  above  resembles  an  equilateral  ^iangle,  or,  better,  an  arrowhead 
mth  barbs.  The  gape  is  wide.  Both  mouth  and  throat  are  lined 
with  shagreen.  On  the  inner  edges  of  the  gill  arches  the  scales  are 
hrger.  At  the  angle  of  the  jaws  there  are  neither  labial  folds  nor 
labial  cartilages.  The  eye  is  moderately  large ;  it  is  on  the  side  of 
tlie  head,  over  the  middle  of  the  length  of  the  jaws,  and  from  the 
sharp,  rather  prominent  brow,  has  a  savage  look  There  is  no 
uctitatiug  membrane,  but  around  the  pupil  the  skin  covering  the 
ijeball  is  rough  with  small  scales.  The  snout  extends  but  little  in 
dvance  of  the  mouth.  The  nostrils  are  lateral :  placed  about  half- 
ray  between  the  eyes  and  the  snout  similar  in  structure  to  Notidanidse. 
he  gill-openings  are  larg^,  oblique ;  arches  slender.  The  opercular 
ip  or  first  gill  cover  is  broad  and  free  around  the  neck  except  for  a 
iort  space  behind  the  occiput. 

An  open  canal,  the  lateral  line,  extends  ou  each  side  from  the 
bck  of  the  skull  to  the  end  of  the  tail ;  other  open  canals,  branches 

the  same  system,  ramify  in  several  directions  over  the  head.  The 
KJtoral  are  separated  from  the  ventral  fius  by  a  distance  of  twenty- 
ro  inches:  at  thi.s  part  of  tlie  body  the  height  Is  four  inches,  the 
idrh  three  inches.  A  i»rominent  double  or  grooved  keel  along  the 
edian  abdominal  lino  adds  considerably  to  the  depth,  in  the  centre 

the  bod}'  it  projects  three-quarters  of  an  inch.  From  their  position, 
lape,  and  extent,  it  is  considered  tliat  the  folds  will  furnisli  supiK)rt 

one  of  the  theories  of  the  origin  of  paired  fius.  The  muscle  of 
e  inside  of  the  ket^l  corresponds  to  the  rectus  abdominis  of  other 
^rtebrates. 

None  of  the  fins  are  rigid  but  ou  the  contrary'  very  soft,  and 
ve  the  body  itself  extremely  flexible.  They  are  covered  with 
lagreen  except  near  the  outer  edges,  which  are  thin  and  membranous, 
he  dorsal  is  single,  comparatively  small,  five-and-a-half  inches  in 
ngth,  opposite  to  the  anal.  Its  anterior  origin  is  indicated  by  a 
»culiar  armature.  The  pectoral,  ventral,  anal,  and  candal  fins  are 
rge.  The  pectorals  are  moderately  long,  5-75  inches,  both  margins 
e  curved  meeting  in  a  blunt  angle  at  the  end  of  the  fin.  The 
jntrals  are  placed  some  distance  behind  the  middle  of  tV\e  \oVt\V 
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^igdB  round  lismau  neem  to  be  ttms  of  a  yo»v,  itttertiH 
adnltqpeoimoii.  €<Miipftrod  withtti  HefMbtMdhdMilagfeBibi 
with  an  emybro  thin  an  adult**  Tlia  jaws  are  fttne  iadieimhi 
oertili^;incNw,8oinewliat  thicdc  and  twiited,and  posteriorfyaiestti 
to  a  easpenabriiim  amnecting  them  wiA  the  sk^ 
in  lengii.  The  poetemr  aorflioe  ot  the  eui^eowirlDm  bean 
branchial  rajre.  The  bnun  ia  «naQ.  In  its  ondinea  and  propoi 
it  abowa  great  aimilarity  to  tiiat  of  the  NotidaiddB»  bat 
oomparatively  mach  amaller  than  in  the  higher  abnks  aw 
Oarchariae  or  Zy g»na.  Theol&ctoiyaadoiMielobeeandnarfi 
large  aa  compared  with  the  whohi  of  the  brain.  In  tiM  biai 
cartilagea  the  baai-branchiala  indicato  a  low  rank  in  tiie  develop 
of  the  fiah. 

The  vertobr»>  for  a  riiort  diatanoe  only  behind  ^bm  liead,  e 
diatingniahed  by  conatrictioQai  and  are  alightly  caldBed  i  bcyo 
the  oAldle  of  the  body  the  vertebr»  can  only  be  dbtittginih 
tlie  i^phyaea.  The  notchchocd  ta  persiatent.  In  tiie  tteotil 
and  between  the  interaeorals  t4ie  aegmenta  are  tolerably  dli 
Over  the  abdominal  cavity  the  lisdmal  prooeasea  bear  riiort  ft 
unsegmented  ribs.  Above  the  anal  fin  the  hromapophyses  be| 
take  a  downward  blade-liko»  extension,  and  are  supplemente 
small  pieces  of  cartilage  which  further  back  become  the  radt 
the  caudal.  The  column  ends  abruptly;  the  terminal  ae^ 
resembles  a  slice  taken  from  the  front  of  a  following"  vert 
The  pectoral  and  ventral  fins  are  supported  by  a  well-d< 
cartila^inoas  framework,  attached  to  which  are  a  series  of 
radials,  the  inner  row  elongate,  the  outer  one  short  and  smal' 
series  of  cartilages  of  irregular  form  support  the  dorsal  and  ana 
they  are  disconnected  from,  or  only  connected  by  a  membrane 
the  vertebral  apophyses.  The  cartilages  of  the  dorsal  fin  are 
as  compared  with  the  size  of  the  fin  itself,  and  appear  to  im 
that  the  fin  in  ancestral  forms  was  much  larger,  and  has  be 
atrophied  in  the  present  specimen. 

The  heart  presents  a  somewhat  peculiar  form  differing  in  d 
from  the  ordinary  sharks.  It  has  a  small  sub-quadang^ar  vent 
a  large  auricle,  and  a  long  bulbus  arteriosus  containing  six  ro^ 


DAVIS:  NOTE  ON  CHLAMTD08ELACHU8.  107 

^Tes.  Behind  the  auricle  and  above  and  behind  the  ventricle,  lies 
ttennuA  which  has  a  capacity  that  nearly  equals  the  bulk  of  the 
YOitrfcIe.  In  sharks  the  bnlbus  arteriosus  is  short  and  the  rows  of 
'w/ves  number  from  two  to  five. 

The  internal  organs  were  for  the  most  part  torn  away  and  lost, 
hut  sufficient  of  the  intestine  remains  to  show  that  it  possessed  a 
spiral  valve  and  a  csecal  pouch  behind  the  valve. 

The  genus  Chlamydoselachus  differs  so  materially  not  only  in 
its  dentition,  but  also  in  its  general  form  and  structure  from  that  of 
Pleuracanthus,  Ag.  (Xenacanthus,  Beyrick),  that  there  can  be  little 
hesitation  in  deciding  that  no  near  relationship  exists  between  the 
two.     Pleuracanthus  had  a  broad,  depressed  head,  large  in  proportion 
to  the  size  of  the  body,  rather  short  bat  very  wide  gape,  the  anterior 
portion  of  the  jaws  forming  the  extremity  of  the  head.     The  gill 
arches  were  four  or  five  in  number.     The  well-known  spine  was 
attached  immediately  behind  the  occupital  region,  and  was  one-fourth 
or  one-fifth  the  entire  length  of  the  fish.     The  pectoral  fins  were 
firmly  attached  and  very   large,  the  ventrals  are  somewhat  less. 
The  dorsal  fin  extended  nearly  the  whole  length   of  the   back, 
encircled  the  tail,  and  was  continued  along  the  ventral  surface :  it 
was  supported  by  ossified  spuious  and  interspinous  processes.     The 
vertebrae  and  crainial  supports  were  cartilaginous,  the  latter  with 
innumerable  osseous  centres.     My  views  with  respect  to  the  classifi- 
catory  position  and  natural  affinities  of  the  genus  Pleuracanthus  have 
been  expressed  in  papers  published  in  the  Annals  and  Magazine  of 
Natural   History  (Ser.   V.,  Vol.  V.,  p.  349),  and  in  the  Quarterly 
Journal  of  the  Geological  Society  (Vol.  XXXVI.,  p.  321),  and  it 
need  only  be  further  remarked  that  the  comparatively  short,  tapering 
body,  large  broad   head  with   occupital  spine,  the  number  of   its 
branchial  arches,  and  the  general  character  of  the  fins  offer  a  striking 
contrast  to  the  elongate  form,  small  head,  six  or  seven  branchial 
arches  and  scanty  fins  of  Chlamydoselachus.     The  resemblance  of 
the  teeth  at  first  insisted  upon  by  Professor  Cope  is  only  a  superficial 
one  and  rests  simply  on  the  accidental  circumstance  of  each  having 
three  denticles. 

In  the  Paloeozoic  strata  of  Britain,  with  the  exception  of  one 
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by  tlie  pj-Qvsiling  winds.     Every  bnrii  has  its  delta,  and  every  deU 
IN  on  tlie  east  side  of  tlie  bum.     Biamine  the  bums  and  deltuC^ 
lie  Bbore-liae  of  lioch  Lochy  in  operation  now:  eiaclly  the  so* 
phenomena  are  appurent  as  in  the  parallel  roads  of  Glen  GIov 
that  I  have  come  to  this  conclusion,  th»t  the  roads  were  formed  III 
comparatively  trnnquil  lijch,  not  in  an  arm  of  the  sea ;  at  a  time  via 
the  ice  sheet  had  passed  away,  and  subae'^aenl  to  any  buI 
d(iprc8Hinii ;  formed,  partly,  by  the  grinding'  of  shore  ice,  and,  ptrt^r 
by  the  acemnulation  of  detritus  brought  down  by  the  existing  bnm 
and  left  in  a  heap  at  the  mtu-gin  of  the  water ;  that  this  detriciu  *■ 
constantly  carried  by  the  prevailing  winds  lo  the  eastward  of  M 
hum  to  which  it  owed  its  origin,  and  then  frequently  spread  out  ii* 
a  small  level  platform  hy  the  waves.     Subsequently  the  locli  «* 
drained  by  the  removal  of  the  temporary  barrier,  either  a  n»«i«t- 
or  more  prolably  a  j,'lacier,  as  en  ably  argued  by  Lyell.  and  ih 
bums  continued  their  downward  course,  cutting  more  deefJy  liB 
the  mountain  sides, and  carrying  the  debris  to  th«  level  of  tberiifi' 
JMeanwbile,  the  roads  have  naturally  been  the  receptaclv  of  M 
stones  and  boulders,  which,  in  places,  have  partially  destrc.wd  llif'^' 
Bymmetry. 


' 
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SECRETARY'S  REPORT. 

B££  meetings  of  the  members  of  the  Society  have  been  held 
nng  the  year.  The  fii*st  was  at  Malton  in  the  East-Riding,  on 
ednesday,  July  8th,  1885.  The  members  first  proceeded  from 
jdton  to  Settarmgton  and  North  Grimston,  where  Mr.  C.  Fox- 
brang^-ays,  of  H.  M.  Geol.  Survey,  pointed  out  and  explained  the 
logical  features  of  the  district.  Several  quarries  in  the  Coralline 
•elite  were  visited  and  fossils  obtained.  At  2  p.m.,  the  party 
Btumed  to  Malton,  and  after  dining  at  the  Talbot  Hotel,  the  meeting 
WW  held  in  the  same  house.  Papers  were  read  by  the  following 
:entlemen  : — Mr.  J.  R.  Mortimer,  of  Driffield,  Rev,  E.  Maule  Cole, 
•I.A.,  of  Wetwang,  Rev.  J.  Stanley  Tute,  B.A.,  of  Markington, 
ieesrs.  W.  Y.  Veitch,  of  Middlesbrough,  G.  Robert  Vine,  of 
heffield,  and  H.  B.  Stocks,  of  Halifax.  In  the  absence  of  Sir  Chas. 
^'  Strickland,  the  Rev.  E.  M.  Cole  occupied  the  chair.  At  the 
'Delusion  of  the  meeting,  those  present  visited  the  Museum,  under 
^  guidance  of  Messrs.  Chadwick  and  Slater  of  Malton. 

The  second  nieetiug  was  held  in  the  Lecture  Theatre  of  the 
''"kshire  Philosophical  Society,  at  York,  on  Wednesday,  the  9th  of 
?>t ember.     The    President,  the  Marquis  of  Ripon,  K.G.,  occupied 

Chair.     He  received  a  very  hearty  reception,  and  congratulations 

bis  successful   occupancy   of    the  position  of   Viceroy  of   India 
lug  the  last  ^we  years.      His  Lordship  delivered  .-^n  address  on 

AVork  and  Progress  of  the  Society.     Papers  were  read  by  Messrs. 

"W.   Lamplugh,   of  Bridlington,    James    W.    Davis,  of    Halifax, 
R.  Vine,  of  Sheffield,  and  T.  Carter  Mitchell,  of  Thirsk.     After 
meeting,  the  members  dined  at  the  Station  Hotel ;  the  Manjuis 
tlipon  presiding". 

The  third  meeting  was  held  at  the  Museum  of  the  Liteiary  and 
ilasphical  Society,  at  Leeds,  on  Wednesday,  October  28th,  18H;j. 
^  Rev.  E.  Maule  Cole  occupied  the  Chair.  The  business  of  the 
riual  meeting  was  transacted,  and  papers  read  by  the  Chairman 
3  Mr.  James  W.  Davis. 
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Its  SECHETABY'S    BEPORT. 

The  Society,  wUiist  still  maintaining  its  popularity  mil  p 
liM  t)een  more  than  usually  unfortunate  in  the  loss  of  {(Ml( 
UHliberB,  nine  of  whom  have  withdraw  froui'lhe  Society,  uid 
remaining  fire  have  been  renttived  by  death.  The  latier  niu 
DOaprises  the  nanien  of  Jolin  Diinuing',  F.G.S.,  of  Middlesbru 
iolbb  naiffh,  J.P.,  of  Dewsbiiry.  and  E.  Maude,  t.f  Middtelim 
MAT  LeedH,  elected  a  member  in  lleceiuber.  1855.  Viscount  Ha! 
of  &i<'kletou  Rail,  near  Doiir&ster,  and  Lord  Uou;;hU)Q.  of  Frj 
Hftll,  UMT  PootefracL 

Lord  Hoagbbw,  M.A.,  D.G.L,  F.K&,  Ac;,  was  a  meml 
tbe  Socie^  from  tb«  yew  Idtf.  and  wMfa^yawwVice-Prew 
he  took  ui  cotiTe  tDterait  ia  tbe  8<Kis<T,  mai  iraddad  ata  ine 
at  WakaAeld,  in  187li.  .In  tbe  sarty  htstoy  of  the  Sociely.  Ri 
UuBckton  HUoes  was  a  praarineat  and  aaeoi^BAed  flyace  ■ 
meetings  erf  the  membera. 

Vtaconnt  Halifax  waa  elected  a  laaMbar  of  tte  Sooietjj  aa 
Wood,Esq^M.PnanAiigQrtlat,I84S.  Hm  fadar.  Sir  F.  St  \ 
Bart.,  was  a  member  of  tbe  Soeie^^  and  a  Tfcm  Fimailnal  b< 
instUatico;  on  the  deathof  t]wlttter,m']U6,8irCba«.  Woid, 
was  elected  a  Vios-PresidNit,  and  almoat  witfaoot  iaiendami  1 
ooonpied  (bat  pomtioa  until  the  ttme  of  hie  death  (hniog  Ae  p 
year. 

There  has  been  an  addittion  of  seven  new  memb^fl  t 
Society,  and  five  new  members  have  compounded  for  their  sub 
tions  and  become  life  members.  The  number  of  the  latter  ia  na 
and  the  total  number  of  members  210. 

A  reference  to  the  Balance  Sheet  shows  that  the  Gaptal  Ac 
now  amounts  to  £217  12s.  4d;  the  balance  in  the  bands  ( 
Treasurer,  Wm.  Cash,  Esq.,  to  the  credit  of  the  ordinary  Snbacr 
Account  is  £82  3s.  <Jd. ;  and  the  sum  of  £46  7b.  2d.  lemwna  i 
credit  of  the  Fund  for  the  Exploration  of  the  Raygill  flssi 
Lothersdale.  The  latter  fund  lias  been  increased  by  a  grant  o 
by  the  British  Association  for  tbe  Advancement  of  Science. 

Tbe  exploration  of  the  Fissure  has  been  postponed  durin 
past  year,  to  enable  Messni.  Spencer,  the  proprietors  of  the  <{i 
to  remove  a  large  mass  of  limestone  which  impeded  the  woili 
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j{  ^fissure.    This  obstacle  has  now  been  removed,  and  it  is  hoped 
i|' ^lutthe  committee  having  charge  of  the  work  will  be  able  at  an 
^Mj  date  to  soccessfully  resume  operations. 

Last  year,  the  Photograph  was  not  issued  to  the  members,  owing  to 

tte&ct  that  a  negative  which  had  been  prepared,  was  at  the  last 

Hioment  accidentally  broken.    In  pursuance  of  a  resolution  of  the 

OooDcfl,  three  Photographs  will  be  sent  to  each  member  with  the 

proceedings  for  the  current  year.     They  represent  a  series  of 

Contortions  of   large  extent  in  the  Chalk  Cliffs  at  Bempton,  near 

Hamborough. 

The  Society  is  indebted  to  the  following  gentlemen,  who  have 
at  considerable  inconvenience,  but  to  the  great  advantage  of  the 
Society,  acted  as  Local  Secretaries : — 

B&msley     Thomas  Lister,  Victoria  Crescent 

Bradford     Thos.  Tate,  F.G.S.,  4,  Kingston  Road,  Leeds 

Bridlington G  eo.  W.  Lamplngh ,  Bridlington  Quay 

Dewsbory P.  F.  Lee,  West  Park  Villas 

Driffield      Rev.  E.  Maole  Cole,  M.A.,  Wetwang 

Halifax        Gtoo.  Patobett,  Junr.,  Shaw  Hill 

Harrogate R.  Peach,  Harrogate 

Hnddcrftfic'U       P.  Sykes,  33,  Estate  Boildings 

Leybnm  and  Wensleydale  Wm.  Home,  Leybum 

Selby J.  T.  Atkinson,  Selby 

Thirsk W.  Grogson,  Baldersby,  nr.  Thirsk. 

York    H.  M.  Platnauer,  The  Mns eum. 

The  proceedings  and  memoirs  of  the  learned  Societies,  whose 
names  are  appended,  are  forwarded  to  this  Society ;  in  exchange  our 
proceedings  are  forwarded  to  them.  The  thanks  of  the  Society  are 
due  and  hereby  tendered  to  those  Societies  for  their  respective 
contributions. 

£«sex  Naturalists  Field  Club. 

Norwich  Geological  Society. 

Yorkshire  Archaeological  and  Topographical  Society. 

Warwickshire  Natural  History  and  ArchoMlogical  Society. 

Royal  Society  of  Tasmania. 

Royal  Dublin  Society. 

Royal  Historical  and  Archaeological  Association  of  Ireland. 

eulogists'  Association,  London. 

Manchester  Geological  Society. 

Ltiterary  and  Philosophical  Society,  Liverpool. 

Royal  Institntion  of  Cornwall. 

Royal  Geological  Society  of  Ireland. 


126        COLE:  PARALLEL  ROADS  OP  GLEN  GLOY. 

by  the  prevailing  winds.     Every  born  has  its  delta,  and  every  delta 
is  on  the  east  side  of  the  burn.     Examine  the  burns  and  deltas  on 
the  shore-line  of  Loch  Lochy  in  operation  now :  exactly  the  same 
phenomena  are  apparent  as  in  the  parallel  roads  of  Glen  Gloy.    So 
that  I  have  come  to  this  conclusion,  that  the  roads  were  formed  in  a 
comparatively  tranquil  loch,  not  in  an  arm  of  the  sea ;  at  a  time  when 
the  ice  sheet  had  passed  away,  and  subsequent  to  any  submarine 
depression ;  formed,  partly,  by  the  grinding  of  shore  ice,  and,  partly, 
by  the  accumulation  of  detritus  brought  down  by  the  existing  bums, 
and  left  in  a  heap  at  the  margin  of  the  water ;  that  this  detritus  was 
constantly  carried  by  the  prevailing  winds  to  the  eastward  of  the 
bum  to  which  it  owed  its  origin,  and  then  frequently  spread  out  mto 
a  small  level  platform  by  the  waves.     Subsequently  the  loch  was 
drained  by  the  removal  of  the  temporary  barrier,  either  a  moraine, 
or  more  probably  a  glacier,  as  so  ably  argued  by  Lyell,  and  the 
burns  continued  their  downward  course,  cutting  more  deeply  into 
the  mountain  sides,  and  carrying  the  debris  to  the  level  of  the  river. 
Meanwhile,  the  roads  have  naturally  been  the  receptacle  of  loose 
stones  and  boulders,  which,  in  places,  have  partially  destroyed  their 
symmetry. 


BALANCE  SHEET. 
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MISOTES. 
MeeUng  ofUte  Cmmeil  Rt  the  Museum.  Leeds.  Mity  S7Ui.  If 
Preeont,   K.   Beynoida,  Esq.   ia  tlie  chair:  Measrs.  B.  Ca 
}  3.  T.  Atkinson.  Q.  Paul.  J.  E.  Bedford,  W.  Rowley,  W.  Cheell 
Bad  3.  W.  Davis. 

The  Minutes  were  read  and  confirmed. 

Mr.   Carter   moved,    Mr.    Gheetham   seconded,    that  faOM 


A.  Heooa  ft  Sam 
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The  Hononiy  Socratoir  nid  »  Itttpr  from  the  Msrquii 
R^Mtt  Btatiav tiiBt  be  wnnU  be  gM  to  MMide  at  ameetiuL'o! 
8«<det]rinJdr. 

It  wu  reeolvad  that  the  Hm.  Seoratvy  •mafle  to  hoi 
mwwtiiiK  to  nit  the  ooaveaiBnoe  of  Lord  Bpoa,  and  to  auBmt 
it  be  bald  u  Twk. 

A  Omiral  MteHng  of  the  meaben  of  the  Beaimy  vm  bd 
the  Talbot  Hotel,  Malton,  on  Wedseadftj,  Joly  6A,  1886. 
Moved  by  Mr.  R.  Carter,  seconded  by  Mr.  Slater,  "  That  in 

absence  of  Sir  Obas.  W.  Strtckl&nd,  the   Rev.  G.  Made 

preside."    Carried. 

The  Minutes  of  the  last  meeting  were  read  aod  confirmed. 

The  following  papers  were  read: — 

1.  By  J.  R.  Mortimer,  Esq.,  "On  the  formation  of  the  Chalk  1 

of  Yorkshire." 

2.  Rev.  E.  Manle  Cole,  M.A.,  "  On  some  sectjoos  of  the  1 

Barnsley,  and  West  Riding  Railway." 

3.  Rev.  J.  Stanley  Tut«,  B.A.,  "  On  Sptranffium  CarhonoTiam. 

4.  W.   Y.  Veifch,  Esq.,  L.R.C.P,.  &C-,  "On  three  new  sp 

observed  in  the  Yorkshire  Lias." 

5.  Geo.  R.  Vine,  Esq.,  •'  On  the  Polyaoa  and  Porminifeta  o 

Cambridge  Qreensand." 

6.  Mr.  H.  B.  Stocks,  "  On  the  analysis  of  a  Hydraulic  Lima 

Concretion  from  the  Yorkshire  Coast." 

7.  J.  B.  Mortimer,   Esq.,  "On  a  section  at  Settriogton  u 

Coraline  Oolites. 
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oposed  by  Dr.  DunhiU,  seconded  by  W.  Horne,  Esq.,  •*  That  the 
thanks  of  the  meeting  be  given  to  the  Chairman  and  authors  of 
the  papers." 

Meeting  of  the  Council  at  the  Museum,  York,  Sept.  9th,  1885* 

Th&  President,  the  Marquis  of  Ripon  in  the  chair. 

Present,  Dr.  Alexander,  Messrs.  Rowley,  Reynolds,  Fox- 
kiuigways,  Platuauer,  Bedford,  Gheetham,  Gregsou,  Atkinson, 
Home,  Prof.  Green,  and  J.  W.  Davis. 

The  Minutes  were  read  and  confirmed. 

It  was  decided  that  three  Photographs  be  issued  to  the  members 
to  year ;  subject :  Contortions  at  Flaraborough  Head. 

^posed  by  J.  T.  Atkinson,  seconded  by  Prof.  Green,  *'  That  the 
annual  meeting  be  held  at  Leeds  about  the  end  of  October." 

A  General  Meeting  of  the  members  was  held  at  the  Museum  of 
ie  Yorkshire  Philosophical  Society,  on  Wednesday,  September  9th, 
885. 

The  President,  the  Marquis  of  Ripon,  occupied  the  chair. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

The  following  gentlemen  were  elected  members  of  the  Society : — 

Samuel  Learoyd,  Sherwood  House,  Huddersfield. 

E,  Slater,  Ashville,  Stanningley,  nr.  Leeds. 

T.  Stockdale,  Spring  Lea,  Leeds. 

H.  M.  Platnauer,  The  Museum,  York. 

Rev.  J.  Stanley  Tute,  B.A.,  Markington,  Ripley. 

Wm.  C.  Gough,  Wykeham.  York. 

Rev.  Dr.  Pollock,  Neville  Hall,  Middleham  Bedale. 

M.  H.  Platnauer,  Esq.,  was  elected  Local  Secretary  for  York. 

The  Chairman  gave  an  address  on  **  The  work  of  the  Society 
u-ing  the  past  five  years." 

The  following  papers  were  read  : — 

G.  W.  Lamplugh,  Esq.,  **0n  the  Glaciatiou  of  Alaska." 

J.  W.  Davis,  "  On  the  Contortions  in  the  Chalk  at  Flamborougli 
Head." 

G.  R.  Vine,  Esq.,  "  On  the  Polyzoa  of  the  Yoredale  Rocks  of  the 
Northern  Countries." 

T.   Carter   Mitchell,   Esq.,    "  On   a   stone   from  the  Blue  Lias 
resembling  a  huge  celt." 

-of.  Green  proposed  **A  vote  of  thanks  to  the  Chairman  and  Authors 
of  papers,"  which  was  seconded  by  Dr.  Bowman,  and  carried 
unanimously. 

r.  J.  W.  Davis  proposed,  and  Mr.  T.  Onnerod  seconded  "  That  the 


tlm»kt<  of  the  meeting  be  given  to  the  Council  of  the  T 
Philosophical  Society  for  the  use  of  fheJr  room*." 
The  members  dined  together  at  the  Station  Hotel,  the  Blin 
of  RipoD  prt'Sidiiig. 

Heeliru/  of  the.  Oovmoil,  at  Museum,  Leeds,  on  Oct,  SSlh,  18| 
Rev.  E.  Alaule  Cole  iu  the  chair. 

Present.    Messrs.    Rowley,     AtltinHOU,    Cheethaui,    Tate,   ( 
Uodford. 

The  Miuutes  wore  read  and  ConGrmed. 

The  Secretary  presented  the  Annual  Keport  and  UaJftnco  SJ 
which  were  adopted. 

Anwuil  Me«tim/  of  the  Members  in  the  library  of  the  Ph 

Hophical  and  Literary  Society,  Leeds,  on  Wednesday,  Oct.  28th, II 

The  Rev.  E.  Maule  Cole,  M.A.  occupied  the  chair. 

The  Annual  Report,  and  the  Statement  of  Accounts  wero  I 

by  the  Hon,  Secretary. 

Propiisod  by  Mr.  Atkinson,  seconded  by  Mr,  Cheetbam,  "That 

Heport  and  Dalauco  Sheet  lie  adopted." 
Mr.  JiiM.  W.  Davis  proposed,  aud  Mr.  T.  Tate  stjconded. -'That 
fiiliowiujf  Iw  elected  luemberB": — 
Li.ni  HoughtOM,  Pryslon  Hall. 
VisL'ouui  Halifiix,  iliukletoa  Uall, 
IVlr.  E.  Harding,  liridliugton.     Carried. 
A  vote  of  ihank-s  to  the  Officers  for  their  service.^  during 
past  year  was  most  cordially  carried, 
Proposed  by  Mr,  Davis,  seconded  by  Mr.  Rowley,  and  carried,  •*  1 

tht!  Marquis  of  Hipiin  be  re-elected  president." 
Proposed  by  Mr.  Peach,  and  seconded  by  Mr.  Lister,  and  carr 
"That    Ihe   following    nobieineu    and    geutlemen    be    ele( 
vice- presidents  " : — 

Duke  of  Leeds,  Viscount  Galway. 

Barl  of  Dartmouth.  Louis  .T.  Crossley,  J.  P. 

Earl  Fitzwilliam.  W.  Morrison,  J."P. 

Earl  of  Wliarncllffe.  Thos.  Shaw,  M.P. 

Lord  Houghton.  U.  C.  Sorby,  F.B.S.,  &o. 

Viscount  Halifax.  Thos.  W.  Tew,  J.  P. 

W,  T.  W.  S.  Stanhope,  J.P. 
Proposed  by  Mr.  VV.  Cheetham,  seconded  by  Mr.   Atkinson,    , 
carried,  "  That  Mr.  \V.  Cash  he  re-elected  Treasurer,  and  t 
Mr.  James  W.  Duvis  be  re-elected  Honorary  Secretary." 
Proposed  by  Mr.  Paul,  seconded  by  Mr.  Adamson,  and  carri 
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*'  That  the  following  gentlemeu  be  elected  members  of  the 
Conncil'*: — 

^W.  Alexander,  M.D.  Prof.  A.  H.  Green,  M.A. 

J.  E.  Bedford.  Geo.  H.  Parke,  F.G.S. 

R.  Carter,  C.E.  R.  Reynolds,  F.C.S. 

W.  Cheetham.  W.  Rowley,  F.G.S. 

J.  R  Eddy,  F.G.S.  C.  Fox  Strangways,  F.G.S. 

T.  W.  Embleton,  C.E.  W.  Sykes  Ward,  F.C.S. 

Tbe  following  papers  were  read : — 

1.      «*  On  the  parallel  roads  of  Glen  (rloy,  Scotland."     By  the  Rev. 
£.  Maule  Cole,  M.A.,  &c. 

2«      **  N^ote  on  Chlamt/doselachvs  anguiruvs^  Garman.      By  James 
W.  Davis,  Esq.,  F.G.S.,  &c. 

Votes  of  thanks  concluded  the  proceedings. 


^^MifMItt 


SuiouBY  OF  Oeolooioal  Litekatqbb  1 

saiBB,     PUBLISilED     DUKUIG     IftUS,     WITB     ASDKXIU 
1864. 


Olakki,  T.  J.    The  Torkahire  Cbtm,  b  tliree  days  trio  with  the  Tjaeni 

atab.    Hat.  HiA  Trana.  Sarlhumhrrltimt,  ihtrkam,  and  Sa 

ToL  tAL,  pp.  ffi-el- 
Da  IUkck,  tXE.    .Vmtb  Bcpoit  ol   tlie  ConiiDitteo tor ... .  Cada) 

WatM^ «ffi.BHl.  JA»oe.imlng3,  pp.  \t-.isa. 

Oa  Uia  ocaunvDci)  of  Rriiie  in  Co^  Mi-MnTeii,  nith  wmtn 

DD  flltraUoD.      7'niRf.  Jfaneh.  OeoL  S<K  ,  vol  iriu.,  pp.  Gl-i;^. 
FOx-tint^>u«rAVB,  C.     Particnlitni  of  ■  WpU  Barmg  it  IrWo,  Dokr  Staita 

Stp.  Brit.  Au.  tor  1883.  p.  1.51 
Ex^uiatiDU  ol  (Juartar  Sli»t  IK),   S.I--     Tlie  Otoiiaa 

nonntr  N.E.  of  York,  nail  S.  ul  Miltoa.     J/ematrt  aroL  Svrtf. 
OlStisaB,  J.  S.     BritiBh  CraM?HiiiB  Nuculidv.    (jmart.  Jour.  OeoL  Sm,^ 

p.  IZ».,  three  pUUis.    (Sprtton  ClagJ. 
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ON    EXPLOSIVES  USED  IN   MIKING.      BT  JOSEPH  MITCHELL,  ESQ. 

1  intended  to  have  read  a  paper  upon  the  present  extension 
the  Silkstone  Coalfield,  but  I  am  prevented  doing  so  because 
3  explorations  are  in  the  hands  of  gentlemen  who  are  anxious 
the  present  to  keep  them  private ;  however  I  may  mention  that 
far  as  the  extension  of  the  Silkstone  Coalfield  in  South  Yorkshire 
concerned,  that  it  is  progressing,  and  that  the  coal  which  has  been 
ftched  in  the  new  workings  in  the  Deame  Valley  District  is  of  even 
tier  quality  than  that  on  the  rise  side  of  the  Main  Worsbro'  Fault. 
e  may,  therefore,  look  forward  to  the  developement  of  the  various 
al  measures  underlying  the  Barnsley  Seam,  and  rest  satisfied  that 
e  Coalfield  of  South  Yorksliire  will  be  extended  for  many  years 
'  come,  and,  I  hope,  will  be  a  .source  of  profit  to  everybody  concerned. 

With  regard  to  the  Final  Report  on  the  Royal  Commission  on 
ccidents  in  Mines,  I  am  pleased  to  see  that  it  has  completed  its 
iquiries,  and  that  practicaliy  the  conclusions  to  which  the 
ouimission  has  come  in  many  instances  are  similar  to  what 
le  Midland  Institute  and  other  Societies  in  connection  with  Mining 
^  Great  Britain  found  to  be  the  proper  methods  to  be  adopted  to 
isure  increased  safety  in  the  working  of  mines,  and  had  been  recom- 
euded  by  these  Societies  to  the  Royal  Commission,  although  such 
commendations  do  not  appear  to  be  properly  acknowledged  in  the 
eport  itself;  therefore  we  may  consider  that  these  various  Societies 
^ve  done  something  to  enable  the  Royal  Commission  to  come  to  a 
^per  conclusion  in  their  Report. 

The  Report  particularly  deals  with  the  Lighting  of  Mines. 

Various  experiments  had  been  conducted  during  the  past  year 
"  several  of  the  Societies  and  Mining  Institutes,  as  well  as  the  Royal 
r>nimission,  and  I  am  happy  to  say  that  the  conclusion  arrived  at  by 
»e  Institute  which  has  its  centre  in  Barnsley  (The  Midland  Institute 
Willing,  Civil  and  Mechanical  Engineers)  was  practically  in  accord- 
^ce  witli  that  of  the  Royal  Commission,  which  was  that  a  good  light 
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ined  the  use  of  powder,  because  there  was  a  tendency  to  a  flame, 
L,  of  course,  a  flame  m  mines  where  there  was  any  chance  of  gas 
Qg  given  off,  was  a  very  dangerous  element.  After  a  very  long 
1  deliberate  examination  of  the  whole  question,  the  Commission 
ae  to  the  conclusion  that  a  quick  explosive  was  the  most  desirable, 
i  the  explosive  recommended  was  gelatine  dynamite. 

I  have  the  pleasure  to  exhibit  to  you  the  best  explosive  cartridges 
present  known,  and  the  various  cases  in  which  the  cartridges  are 
ed  inside  and  surrounded  by  water,  also  the  electric  fuse  with 
tonater  attached,  and  the  battery  and  appliance  for  firing  the  shots. 
The  efiect  of  the  firing  of  the  explosive  is  instantaneous  and 
ves  off  no  flame.  It  has  been  said  to  give  off  a  few  sparks  when 
red  without  the  protecting  water  cartridge,  but  when  used  in  con- 
inction  with  the  water  cartridge  case  there  is  no  flame  given  off,  and 
oii«equently  no  risk  of  igniting  inflamable  gas.  It  is,  therefore,  a 
atisfactory  substitute  for  gunpowder. 


UN'  A  CONCRETION  CALLED  ACRESPIRE.      BY  H.  B.  STOCKS,  Efc5(^. 

In  the  millstone  grit  formation  curious  concretions  occur,  which 
B  known  locally  by  the  name  of  acrespire.  These  concretions  are 
ind  in  the  bed  which  produces  the  most  useful  stone,  and  entirely 
oil  the  stone  where  they  occur,  rendering  it  unfit  either  for  build- 
;  or  paving  puq)oses.  The  acrespire  itself,  from  its  hardness  and 
ler  properties,  can  only  be  used  as  road  metal. 

Acrespires  are  generally  very  hard  and  close  grained,  and  are 
uetimes  covered  by  a  coating  of  friable  brown  sand.  The  general 
our  is  grey,  sometimes  brown,  bluish-wliite,  and  white.  In  size 
3y  var}'  from  a  few  inches  to  many  feet.  They  are  of  various 
ms,  the  most  general  being  oval  and  oblong;  sometimes  nearly 
aare  blocks  occur. 

Planes  of  stratification  have  been  noticed  in  one  specimen,  but 
all  the  others  examined  no  such  planes  were  observed. 
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The  above  figures  show  hov  weH  the  two  speciineiu 
composition. 

I  append  au  aiialysis  of  n.  white  saudstoue,  also  Jrom  Hi 
show  in  what  points  the  acrespires  differ  from  the  sandstone 

Silica  (soluble) 

Silica  (insoluble) 

Alumina... 

Ferric  Oxide 

Lime 

Alkalies 

Loss  on  ignition.  (Water  and  Organic  Matter)  .. 


Ou  comparing  the  three  analyses  together,  we  see  i 
etwential  difference  is,  that  the  acrespiie  contains  aboi 
32  per  cent,  of  carbonate  of  lime,  which  haj^  been  introdu' 
its  formation. 
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IE  MICROSCOPICAL  STRUCTUBE  OF  BOCKS.      BY  THE  BEV.  J.  MAQENS 

MELLO,  M.A.,  F.a.S.,  ETC. 

Whilst  Geology  was  still  in  its  infancy,  more  attention  was  paid 
le  broader  or  more  general  features  of  the  earth's  structure  and 
history,  than  to  the  minuter  details  of  its  component  parts.  The 
igement  of  the  rocks  forming  that  portion  of  its  crust  accessible 
lan,  their  organic  contents  as  affording  a  key  to  their  relative 
3nology,  the  physical  causes  producing  the  various  changes  that 
seen  to  have  taken  place  in  connection  with  these  rocks  and  their 
osed  fossils,  the  chemical  composition  of  the  different  minerals, 
je  were  amongst  the  principal  objects  set  before  the  Geological 
lent,  and  are  those  which  still  largely  engage  his  attention;  but 
Ate  years  we  have  been  taught  to  see  that  would  we  thoroughly 
iprehend  the  history  of  the  rocks  of  our  globe,  we  must  not 
Y  study  them  on  a  large  scale,  not  only  analyse  them  in  the 
mical  laboratory,  but  we  must  not  rest  satisfied  until  we  have 
*ched  into  their  innermost  structure,  and  have  learned  to  un- 
el  by  means  of  tlie  microscope  and  the  polariscope  the  wondrous 
:oTy  of  their  formation,  and  of  the  varied  changes  that  they  have 
sed  through  during  the  lapse  of  ages. 

There  are  many  (questions  which  cannot  be  answered  by  the 
ided  eye.  We  can,  indeed,  by  the  eye  alone  learn  to  distinguish 
^reen  most  of  the  ordinarily  met  with  igneous  and  aqueous  rocks, 
lere  t>To  in  geology  sees  at  a  glance  the  difference  between  grits, 
Istones,  limestones,  shales  or  slates,  and  can  discrinn'nate  between 
II  and  the  commoner  igneous  rocks,  such  as  granites,  dolerites, 
The  crystalline  or  vitreous  texture  of  the  igneous  rocks  will  in 
t  cases  afford  a  sufficient  indication  to  enable  them  to  be  recog- 
d  by  the  eye  alone;  but  the  eye  can  tell  us  nothing  without 
iimentAl  aid  as  to  the  minute  stnicture  of  such  rocks,  nor  can  it 

the  history  of  their  origin,  and  of  the  subsequent  changes  they 
have  experienced:    neither  can  it,   without  the  microscope. 


152  MELLO:  MICBOSCOPICAL  STRUCTURE  OF  ROCKS. 

detect  the  differences  existing  between  similar-looking  rocks  from 
difTercnt  localities,  or  belonging  to  different  periods.  Again,  with 
regard  to  the  organic  remains  in  rocks,  whilst  we  can  readily  see  the 
larger  fossils,  there  are  myriads  of  smaller  ones  which  require  the 
microscope  for  their  detection.  Some  of  the  Eocene  Limestones,  f<ir 
instance,  consist  of  little  besides  minute  foraminifera,  as  many  as 
58,000  of  them,  it  is  said,  arc  contained  in  every  cubic  inch ;  the 
Sihirian  and  Carboniferous,  as  well  as  other  limestones,  when  micni- 
scopically  examined,  are  found  to  contain  myriads  upon  myriads  of 
organisms  too  small  to  be  seen  by  the  naked  eye. 

There  are  other  rocks,  such  as  the  Tripoli  and  semi-opal  of  Biliu, 
in  Bohemia,  which  are  almost  entirely  composed  of  diatomac^fe,  antl 
spicules  of  silicious  sponges.  Such  spicules,  together  with  foramini- 
fera, not  only  form  the  bulk  of  clialk,  but  also  crowd  the  nodules  of 
flint  so  common  in  that  fonnation.  Diatomaceee  also  enter  largely 
into  the  composition  of  bog  iron  ore  In  the  examination  of  the  lai^er 
fossils  the  micro8COi)e  is  often  of  great  use  in  working  out  details  of 
stnicture.  We  know  too,  how  much  has  been  done  by  its  means  in 
detennining  the  stnicture  of  fo.ssil  plants :  for  instance,  in  proving 
the  vegetable  origin  of  coal,  many  varieties  of  which  are  found  to  be 
entirely  built  np  of  minute  parts  of  plants.  It  is  however  more  in 
connection  with  the  mineral  liistoiy  of  the  rocks  that  the  vast 
importance  of  microscopical  examination  will  be  seen. 

Chemistry  can  tell  us  the  elements  of  which  any  given  mineral 
is  composed,  and  the  proportions  in  which  those  elements  exist  in  it. 
So  can  that  science  also  tell  us  the  composition  of  any  rock;  but  in 
the  case  of  the  rock,  all  that  cliemistry  can  do  is  to  say  what  elements 
enter  into  its  formation,  and  the  (j[uantities  in  which  these  ocour;  un- 
less the  separate  minerals  of  which  the  rock  is  built  up  ca,n  be  clearly 
seen,  it  cannot  tell  us  how  they  are  distribut-ed  in  it.  Nor  can  the 
clieniist  give  us  any  decided  clue  as  to  the  origin  of  the  rock  in 
(question,  save  that  he  can  sometimes  gather  from  the  presence  of 
carbonate  of  lime,  or  carbon  and  other  elements,  that  organic  life  haA 
pi'obably  some  part  in  tlie  fonnation  of  the  rocks  in  which  these  are 
found.  But  neither  chemistry  nor  the  unaided  sight  can  discover 
what  part  igneous  or  a^^ueous  actions  have  played  in  the  histoiy  of  a 
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rock.  Whether  it  is  a  purely  aqueous  deposit,  or  the  result  of  igneous 
fusion,  whether  it  has  been  crystallized  from  watery  solution  or  after 
gaseous  sublimation,  or  out  of  simply  molten  materials ;  or  whether 
all  these  agencies,  igneous  fluidity,  sublimation  and  heated  water 
have  at  once  or  successively  taken  part  in  its  formation.  These  are 
the  questions  to  which  we  are  beginning  to  receive  answers  from  the 
use  of  the  microscope,  and  the  value  of  this  instrument  in  geological 
investigations  is  daily  becoming  more  and  more  recognized,  so  much 
so,  indeed,  that  no  description  of  a  rock  can  be  considered  complete, 
without  some  record  of  its  microscopical  structure. 

For  the  purposes  of  examination,  we  may  consider  the  rocks  as 
divided  into  two  great  classes  Aqueous  and  Igneous,  there  are 
others  of  more  or  less  doubtful  character,  rocks  which  may  indeed 
belong  to  either  of  the  above  classes,  but  which  have  undergone 
alterations  subsequent  to  their  original  formation. 

Professor  Bonney  noting  an  objection  raised  to  sharp  lines  of 
demarcation,  says  that  "it  is  impossible  to  draw  a  hard  and  fast  line 
"  between  igneous  and  sedimentary  rocks,  because  the  former  are 
**  frequently  only  the  result  of  metamorphosis  of  the  latter  carried  to 
*•  an  extreme  degree,  so  that  the  one  series  passes  gradually  into  the 
"  other  "  at  the  same  time  points  out  that,  for  all  practical  purposes, 
this  need  not  be  any  real  difficulty,  the  majority  of  rocks  can  be 
grouped  around  certain  types,  and  there  is  also  a  marked  difference 
as  a  rule  between  the  rocks  classed  as  igneous  and  the  sedimentary,  a 
difference  not  merely  in  appearance  and  structure,  but  also  what  is 
more  important,  in  chemical  composition.  By  an  igneous  rock  we 
mean  one  "  that  has  solidified  from  a  state  of  fusion  due  to  the 
"  existence  of  an  elevated  temperature,  whether  we  may  call  this  dry 
**  fusion  or  not." 

The  great  mass  of  the  aqueous  rocks  are  those  commonly  known 
as  the  "stratified  rocks",  having  beentlirown  down  as  sediments  or 
pr^ipitates,  or  elaborated  by  organic  agency,  and  which  occur  in  an 
orderly  succession  of  beds,  whilst  the  igneous  rocks  are  more  irregular 
in  their  mode  of  occurrence,  they  may  underlie  the  stratified 
rocks,  or  they  may  pierce  through  them,  forming  dykes  or  veins,  or 
ou  the  other  hand,  they  may  be  interbedded  with  some  of  them  and 
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Spet^imeiis  from  two  localities  uear  Halifax  were  aiidyseii,  rti 

tlie  results  given  below:— 

BlVGBY.       LlOBTOLIPl 

■  /Ferric  Oxide  ..  ...  412.  

B  '  Perroua  Oxide  ...  ...  tU 


SoluWo 

Manganoiis  OxiiJe   ...            ...          

Alumina...              ...            ...            0-B2. 

tnu* 

ii 

lama       lOr. 

WMI. 

Ha 

Vh«^ — 

Cvtonio  AM       irU 

IMt 

Sili»       0-l«. 

ta.. 
It* 

0*. 

Kotatna ...           OW 

ADnlnaldliia 1-48. 

IOODOl 

vm 
iomC 

—4 

composition. 

I  append  an  analysiij  of  a  white  sandstone,  also  &om  Hali&l,t* 
show  in  what  points  the  acrexpires  differ  &om  the  sandstone. 
Silica  (aoluble)      ...  ...  ...  ...  3'10. 


Silica  (insoluble) 
Alumina... 
Ferric  Oxide 

Alkalies 

Loss  ou  ignition.  (Water  und  Organic  Matter) 


89-as. 

1-U. 

2-7S. 

oia 

117. 
IM. 

99M. 


On  compuing  the  three  analyses  together,  we  see  that  tlv 
essential  difference  is,  that  the  acrespire .  contains  about  31  o 
32  per  cent,  of  carbonate  of  lime,  which  hnn  beea  introduced  inb 
its  formation. 
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HE  MICROSCOPICAL  STRUCTURE  OF  ROCKS.      BY  THE  REV.  J.  MAQENS 

HELLO,  M.A.,  F.a.S.,  ETC. 

Whilst  Geology  was  still  in  its  infancy,  more  attention  was  paid 
the  broader  or  more  general  features  of  the  earth's  structure  and 
b  history,  than  to  the  minuter  details  of  its  component  parts.  The 
mgement  of  the  rocks  forming  that  portion  of  its  crust  accessible 
man,  their  organic  contents  as  affording  a  key  to  their  relative 
ronolog}%  the  physical  causes  producing  the  various  changes  that 

seen  to  have  taken  place  in  connection  with  these  rocks  and  their 
jlosed  fossils,  the  chemical  composition  of  the  diflFerent  minerals, 
ise  were  amongst  the  principal  objects  set  before  the  Geological 
ident,  and  are  those  which  still  largely  engage  his  attention;  but 
late  years  we  liave  been  taught  to  see  that  would  we  thoroughly 
uprehend  the  history  of  the  rocks  of  our  globe,  we  must  not 
ly  study  them  on  a  large  scale,  not  only  analyse  them  in  the 
finical  laboratory,  but  we  must  not  rest  satisfied  until  we  have 
ktched  into  their  innennost  structure,  and  have  learned  to  uu- 
^el  by  means  of  tlie  microscope  and  the  polariscope  the  wondrous 
story  of  their  formation,  and  of  the  varied  changes  that  they  have 
ssed  through  during  the  lapse  of  ages. 

There  are  many  questions  which  cannot  be  answered  by  the 
aided  eye.  We  can,  indeed,  by  the  eye  alone  learn  to  distinguiali 
tween  most  of  the  ordinarily  met  with  igneous  and  aqueous  rocks, 
mere  tyro  in  geology  sees  at  a  glance  the  difference  between  grits, 
idst-ones,  limestones,  shales  or  slates,  and  can  discriminate  between 
m  and  the  commoner  igneous  rocks,  such  as  granites,  dolerites, 
The  crystalline  or  vitreous  texture  of  the  igneous  rocks  will  in 
?t  cases  afford  a  sufficient  indication  to  enable  them  to  ])e  recog- 
»d  by  the  eye  alone;  but  the  eye  can  tell  us  nothing  without 
Tiimental  aid  as  to  the  minute  structure  of  such  rocks,  nor  can  it 
1  the  liistory  of  their  origin,  and  of  the  subsequent  changes  they 
Y   have   experienced:    neither  can  it,  without  the  microscope. 
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detect  tibe  diffennoeu  existing  between  nliiiilar-lootdng  rocka 
different  looalities,  or  belonging  to  different  periods.  .\giiii,^i 
regird  to  Uie  oiguiie  remains  iu  rocks,  wliilst  we  can  readiljr  see  lit 
larger  foesls,  then  B,ii.'.  luyriwl^  of  smaller  ones  which  mpm  &» 
micToaoope  for  their  dctei^tioii.  Some  ol'  the  Eocene  LiiuestoDM,  h 
iattance,  oonaist  of  little  be.s!ile8  minute  foraminifera,  as  auq  h 
58,000  of  them,  it  is  said,  nre  coutaioeil  in  every  cubic  iucli;  ^ 
Sitnrian  uid  Gacbonifcrous,  as  well  as  other  limestones,  wheu  uiui"- 
soopically  examined,  are  found  to  contain  myriads  upon  m>Tii^a 
(HguunnB  too  Hmall  to  be  seen  by  the  nidted  eye. 

There  are  other  rocks,  auch  as  the  Tripoli  and  scmt-opsl  i>f  KBft 
in  Bohemia,  which  are  almost  entirely  composed  of  iliatouiacetB,  id 
Bpioules  <^  silicions  qwugea.  Such  sjticules,  together  with  foramiiii- 
fera,  not  ouiy  form  Uie  bulk  of  chalk,  but  also  crowd  the  uodiikst' 
flint  80  oommon  in  tliat  formation.  Diaitomac«ro  also  eut«r  Isgdr 
into  the  compoaitaoa  of  bog  iron  ore  In  the  examination  of  theluilf 
foasils  the  microscope  in  oft«u  uf  great  use  in  working  out  debu1t<^ 
steuctare.  We  know  too,  how  much  has  been  done  by  its  mansa 
determining  the  atnii.'tnre  of  fossil  plants :  for  instance,  in  pronog 
the  vegetable  origin  of  cohI,  imiiiy  varieties  of  which  are  found  to** 
entirely  built  np  of  tniniite  parts  of  pknte.  It  is  however  inoteit 
connection  with  the  mineral  history  of  the  rocks  that  the  ii*' 
importance  of  microscopical  examination  will  be  seen. 

Chemistry  can  tell  us  the  elements  of  which  any  given  miaen 
is  composed,  and  the  pr'iportions  in  wliich  those  elements  exist  in  it 
So  can  that  science  aUu  tell  us  the  composition  of  any  rock;  but  in 
tlie  case  of  the  rock,  all  that  chemistry  can  do  is  to  say  what  elernenW 
enter  into  its  fonnation,  and  the  quanttties  in  which  these  occur;  u- 
less  the  separate  minerals  of  which  the  rock  is  built  up  can  be  deadr 
seen,  it  cannot  tell  us  how  they  are  distributed  in  it.  Xorcanlhe 
chemist  give  us  any  decid&l  clue  as  to  the  origin  of  the  rock  in 
question,  save  that  he  can  sometimes  gather  from  the  presence  ti 
carbonate  of  lime,  or  carbon  aiid  other  elements,  that  organic  lifeljxl 
pfobably  some  part  in  the  fonnation  of  the  rocks  in  which  these  ire 
found.  But  neither  chemistry  nor  the  unaided  sight  can  discover 
what  part  igneous  or  aqueous  actions  have  played  in  the  history  of  a 
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be  distinguished  from  the  ciystal?  The  polariscope  at  once  helps  us. 
When  we  place  a  glass  between  the  crossed  NichoUs  we  find  it  has 
no  i)ower  to  remove  the  darkness,  but  substitute  for  the  glass,  say  a 
plate  of  selenite,  and  at  once  light  is  restored,  coloured  according  to 
the  thickness  of  the  film.  However  much  you  may  rotate  your 
section  you  produce  no  change  if  the  object  before  you  is  a  glass,  for 
it  has  no  double  refraction,  but  the  great  majority  of  crystals  are 
j)os.ses8ed  more  or  less  of  this  property,  they  are  what  is  termed 
anisotropic,  those  however  which  belong  to  the  cubic  system  are 
isotropic,  and  do  not  polarize,  the  others  are  variously  coloured 
according  to  circumstances,  but  are  never  absolutely  dark  between 
the  crossed  prisms,  unless  the  section  is  one  cut  at  right  angles  to 
the  principal  axis  of  the  crystals  belonging  to  the  tetragonal  or 
or  hexagonal  system,  or  at  right  angles  to  an  optic  axis  in  a  bi-axial 
crystal,  or  a^aiu  when  an  axis  of  elasticity  coincides  with  the  shorter 
diagonal  of  the  polariscope,  and  then  it  is  not  absolutely  dark  as  is 
glass,  for  on  rotating  the  section  light  will  pass  through  it.* 

*  NoTS.— The  foUowing  tables,  taken  from  Mr.  RaUey'a  text  book  on  *'  The 
fitody  of  Bocks  ",  wUl  be  found  useful  for  reference : — 

When  a  section  shows  single  refractive,  i.0.,  remains  dark  between  crossed 
nichoUs,  it  maj  be — 

Amorphous  (glassj) — Singlj  refractive  in  all  directions. 
Cubic 


t«  It  »« 


IT  iaxial    i  Tetragonal  {  Singly  refractive  in  the  direction  of  the  princi- 
uniaxial    j  Hexagonal  J         pal  crystaUographic  axis. 


{Rhombic 
Monoclinic 
Triclinio 


Singly  refractive  in  one  or  the  other  of  tlie  two 
optic  axes,  or  when  an  axis  of  elasticity  coinci- 
des with  the  short  diagonal  of  polariser. 


II. 

A  section  showing  colour  between  crossed  prisms,  giving  four  consecutive 
changes  from  darkness  to  colour,  then  when  the  principal  directions  of 
vibration 'are  parallel  and  at  right  angles  to  the  orystallographic  axes  the 
Bections  may  be  tetragonal,  hexagonal,  rhombic,  or  monoclinic. 

If  all  the  sections  of  the  same  mineral  do  not  behave  alike,  the  mineral  is 
tetragonal,  hexagonal,  or  monoclinic. 

If  besides  sections  which  show  colour  under  crossed  prisms  there  are  others 
of  the  same  mineral  appearing  dark,  and  if  the  former  show  dichroism  and 
pleochrism,  it  is  tetragonal  or  hexagonal. 

If  besides  the  sections  in  which  the  principal  directions  of  vibration  are 


fimn  orerlying  aheoto  of  once  moUea  bvaa,  or  yet  i^iia  as 
dual  and  wibm  tiiey  may  ha?e  apraad  ofearoeattisk  axBaa,  ^jeeled 
tabaerial  yenta.    Now  it  liaa  be»i  abroady  obaerved  tbat  liio 
eye  eaimot  alwi^  diatiiigiiiflii  between  an  aqneona  and  an  % 
rods;  there  are  wrn^  fine  grained  sedimNitaiy  rocks  wiuch  to  tlai 
might  at  fixst  ^ypear  little  different  from  others  cxf  jgneons 
and  rice  versi ;  and  efem  a  ehomioai  anafysis  will  fiul  to  siiov 
difference,  since  many  of  the  aqaeoos  rocks  have  h&m  diredfy  i 
by  ihe  disintegraticm  of  the  i^pMons.    Bnt  place  a  thin  seetifla 
even  a  splinter  of  such  a  rodk  on  the  stage  of  your  mferaooope^ 
the  difficulty  vanishes.    Th^  bn^oi  and  <rf))eii  wato^wom 
of  the  aqueons  loek,  and  occasionally  traces  of  cargamo  remui^ 
at  once  reveal  its  nature,  iriiilBt,  on  the  other  hand,  the 
characteristics  of  the  ^eous  specimen  will  leave  no  doubt  as  t»i 
origin. 

Let  us  now  begin  our  observations  with  the  rocks  of 
igneous  character.    It  is  with  these  that  wexosoofic  investigatiaB  1 
proved  of  the  highest  value,  enabling  us  to  detennine  not  oalr^ 
nature  of  the  minerals  which  enter  into  their  composition,  even  wte 
very  sparingly  present;  but  also  under  what  circumstances  they  were 
brought  together,  the  relative  amounts  of  heat  and  pressure  to  which 
they  were  subjected,  and  whether  they  were  amongst  the  original  con- 
stituents of  the  rock  under  examination,   or    were    subsequently 
introduced. 

How  these  questions  are  answered  I  shall  endeavour  to  show, 
premising  that  before  we  can  do  anything,  sections  of  the  rock 
must  in  almost  every  instance  be  prepared,  so  as  to  allow  of  their 
investigation  by  transmitted  light. 

In  examining  a  thin  section  of  an  igneous  rock  we  shall  see  th»t 
it  may  be  either  a  compound  of  more  or  less  definitely  formed  crystals 
of  various  minerals,  or  it  may  be  what  is  called  a  glass,  being  amor- 
phous, but  often  containing  included  crystals,  or  grains  of  non>glasy 
material.  In  examining  such  a  rock  section,  one  of  the  first  things 
that  may  strike  us  is  that  almost  all  its  crystalline  elements  coutwn 
minute  cavities,  some  of  them  filled  with  air  or  other  ga3,  as  carbonic 
acid,  some  with  liquid,  whilst  others  are  filled  up  with  solid  mineral 
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enable  us  to  determine  which  elements  of  the  rock  cooled  down  first, 
and  will  also  show  the  direction  of  motion  in  its  substance.  Micro- 
liter, as  these  microscopic  crystals  are  called,  are  extremely  common 
in  most  of  the  basic  rocks,  as  in  dolerite,  basalt,  obsidian,  and  others, 
inicrolites  of  augite  being  very  fre<iueut.  We  also  meet  with  micro- 
lites  of  haematite  in  felspar,  magnetite  too  is  continually  present. 
Amongst  other  minute  forms  found  in  the  igneous  rocks  are  some 
with  no  definite  crystalline  structure,  some  of  those  which  are  termed 
crystallites  are  semi-crystals,  or,  as  Mr.Teallsays,  "bodies  intermediate 
between  glass  and  tnie  crystal."  Then  again  we  shall  in  some  cases 
detect  what  is  known  as  sphenilitic  structure,  crystalline  fibres  radiat- 
ing from  a  central  point  and  which  give  rise  to  a  dark  interference 
cross  which  remains  stationary  as  we  rotate  the  object.  Spherulitic 
stnicture  is  often  found  in  tlie  glassy  rocks,  and  is  a  mark  of  devi- 
trification, the  gra<lu{il  alteration  of  a  glass  into  a  more  or  less  crys- 
talline condition,  and  the  existence  of  spherulites  tend  to  show  that 
the  rock  in  which  they  are  developed  has  at  one  period  been  glassy. 

Another  point  to  be  observed  is  that  although  the  t>^)ical 
character  of  a  cr}'stal  is  homogeneity,  we  more  often  find  in  the  case 
of  those  crj'stals  which  occur  in  rock  sections  that  perfectly  trans- 
parent homogeneous  crystals  are  the  exception  not  the  rule,  and  that 
in  most  cases  the  crystals  under  observation  are  full  of  foreign 
material;  inclusions,  some  of  which  may  have  been  contemporary 
with  it«  formation,  but  others  which  have  been  subsequently  produced, 
.some  of  these  will  often  afford  vahiable  indications  as  to  the  con- 
ditions under  wliich  the  crystal  was  formed,  and  the  changes  which 
have  since  its  formation  passed  over  it. 

It  is  sometimes  difficult  to  tell  whether  a  particular  crystalline 
body  is  a  single  crystal  or  merely  a  crystalline  aggregate.  The  polari- 
ftcope  will  at  once  reveal  the  difference  by  breaking  up  the  aggregate 
into  its  component  parts,  which  will  appear  variously  coloured ;  a 
single  crystal  being  of  an  uniform  or  nearly  uniform  tint,  its  difference, 
if  any,  depending  merely  on  its  unequal  thickness.  Some  observations 
may  be  made  with  the  polarizer  alone,  the  analyzer  being  removed,  thus 
the  dichroism  of  certain  minerals  is  determined  in  this  way.  Horn- 
blende may  by  this  means  be  discriminated  from  augite,  biolite  is 
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filso  seen  to  be  strongly  dichroic,  aiid  by  its  marked  dichroism  is 
readily  distin^iished  ironi  hornblende,  which  is  indeed  mther 
])lcoelm)ie  than  dichroic.  Again  the  metamorphosis  frequently  present 
in  some  of  the  constituents  of  a  rock  is  well  shown  by  means  of  the 
microscope,  an  for  instance  the  olivine,  a  common  mineral  in  the 
dolerites.  is  not  seldom  found  to  be  undergoing  a  gradual  transforma- 
tion into  ser])entine,  from  which  it  lias  been  surmised  that  when  a 
rock  is  hiffhly  charged  with  olivine,  this  metamorphic  action  may 
sometimes  ]>e  so  extensive  a.s  to  cause  the  change  of  the  entire  T«H-k 
from  dolerite  or  basalt  into  seri>entine. 

We  may  gcather  then  that  when  the  structure  of  a  rock  has  lieen 
cnrefnlly  det^nnined,  we  shall  hold  the  key  which  will  enable  ii«  t^ 
o]»on  the  siHTets  of  its  history,  the  modes  of  its  formation,  and  tlw* 
ori^nn  of  the  rock  itself. 

It  is  \cvy  imiK)rt^nt  that  we  should  learn  to  discriminate  betwwi 
mi!u»rals  which  belonged  t^  the  rock  at  its  original  formation  and  tlnw 
of  secondary  character,  and  it  will  appear  that  certain  crystals  liave 
sei>arate(l  from  the  magma  at  a  period  quite  different  from  that  of  the 
formation  of  the  other  crystals,  and  the  only  way  in  which  we  can 
ascertain  to  which  class  certain  minerals  belong  is  by  studying  the 
relations  which  they  bear  to  one  another  as  seen  under  the  micro- 
scope. Noting  the  position  of  the  several  crystals  of  the  different 
minerals  which  have  separated  during  the  same  jieriod  of  consolida- 
tion, we  shall  observe  that  en'stals  of  one  mineral  are  often  encloseil 
in  those  of  another  species,  and  again,  the  crystalline  fonn  of  cue 
mineral  will  he  produced  at  the  expense  of  others,  so  that  we  shall  W 
al)le  to  establish  the  order  in  which  they  were  crystallized.'"" 

Hy  moans  of  the  microscope  we  have  the  power  to  unravel  the 
minute  details  of  structure  in  the  finest  grained  rocks,  be  they 
ba'^alts  or  slates,  or  any  analogous  forms.  We  shall  at  once  be 
enabled  to  distinguish  one  rock  from  another,  say  dolerite  from 
diorite,  the  peculiar  l)ehaviour  of  the  honiblende  in  the  latter  being 
so  marked  that  it  cannot  be  mistaken  for  the  augite  of  a  dolerite. 

The  microscope  will  also  sliow  us  how  closely  allied  certain  nx-ks 


*  Prof.  Judd,  Q.  J  O.  8.,  Vol.  xm.,  pt.  1. 
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are,  although  separated  by  a  vast  chronological  interval,,  and  we  shall 
be  able  to  correlate  the  older  igneous  rocks  of  palaeozoic  age  with 
the  tertiary  anamesites,  basalts,  and  dolerites,  and  even  with  the 
products  of  still  active  volcanoes. 

We  will  now  turn  to  some  of  the  chief  peculiarities  of  the 
igneous  rocks,  with  a  view  to  their  microscopical  examination.  The 
igneous  rocks  may  be  divided  chemically  into  two  gieat  classes,  the 
acid,  and  the  basic,  the  former  containing  60  per  cent,  and  upwards  of 
silica,  a  much  higher  per-centage  than  the  latter.  The  felspar 
n  the  former  is  chiefly  orthoclastic,  in  the  latter  it  is  plagioclastic. 
The  principal  rocks  in  the  acid  series  are,  first,  the  crystalline, 
such  as  granite,  felsite  or  felstone,  and  trachyte,  etc.  The  granites 
consist  of  quartz,  felspar  (oithoclase  and  oligoclase)  and  mien, 
which  latter  mineral  is  often  replaced  gradually  by  hornblende. 
and  when  this  is  the  prevailing  element  the  rock  becomes 
syenitic.  In  granite  we  may  meet  with  various  tulventitious  minerals, 
some  the  result  of  changes  going  on  since  the  rock  was  formed : 
amongst  the  adventitious  minerals  will  be  found  pyrites,  niarcjisite, 
chalcopyrite,  garnet,  apatite,  epidote,  and  occasionally  calcite,  etc. 
Felsites  and  feist  ones  are  rocks  very  vaiious  in  colour,  composed  of 
quartz  and  felspar  (orthoclase;  together  with  some  easily  decompos- 
able mineral  which  takes  the  place  of  the  mica  or  hornblende  of  the 
granites.  The  granitic  fonn  of  felsite  is  calleil  eurite.  The  compact 
varieties  are  known  as  felstones.  The  second  division  of  rocks  in  the 
acid  class  is  the  glassy,  the  representatives  are  pitchstone  and  obsidian. 

The  basic  rocks  also  con.si8t,  first,  of  crystalline  forms,  the  chief 
being  gabbro  and  dolerite,  and  its  varieties  anamesite  and  basalt ; 
gabbro  is  composed  of  plagioclase  felspar,  fre<iuently  labradorite, 
known  by  its  opalescence  when  occuring  in  masses,  diallage  or  some 
other  pyroxenic  mineral,  such  as  hypersthene  or  augite,  and  olivine. 
Amongst  the  adventitious  minerals  ai'e  magnetite,  pyrites,  marcasite, 
chalcopyrite,  biotite,  garnet,  apatite,  epidoU*,  serpentine,  chlorite, 
nepheline,  noseau,  leucite,  calcite,  etc.  When  the  diallage  is  replaced 
by  augite,  and  the  rock  is  gitinular,  it  is  called  dolerite;  finer-graine<l 
varieties  are  anamesite  and  bjisalt.  The  glassy  form  of  basic  rocks  is 
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able  us  to  determine  which  elements  of  the  rock  cooled  down  first, 
id  will  also  show  the  direction  of  motion  in  its  substance.  Micro- 
bes, as  these  microscopic  crystals  are  called,  are  extremely  common 
most  of  the  basic  rocks,  as  in  dolerite,  basalt,  obsidian,  and  others, 
icrolites  of  augite  being  very  fre<iuent.  We  also  meet  with  micro- 
i^es  of  haematite  in  felspar,  magnetite  too  is  continually  present, 
mongst  other  miiuite  forms  found  in  the  igneous  rocks  are  some 
lib  no  definite  crystalline  stnicture.  some  of  those  which  are  termed 
■ystallites  are  semi-crystals,  or,  as  Mr.Teallsays,  "bodies  intermediate 
atweeu  glass  and  tnie  crystal.''  Then  again  we  shall  in  some  cases 
etect  what  is  known  as  sphenilitic  structure,  crystalline  fibres  radiat- 
ig  from  a  central  point  and  which  give  rise  to  a  dark  interference 
roBs  wliich  remains  stationary  as  we  rotate  the  object.  Sphenilitic 
tructure  is  often  found  in  the  glassy  rocks,  and  is  a  mark  of  devi- 
rification,  the  gradual  alteration  of  a  glass  into  a  more  or  less  crys- 
talline condition,  and  the  existence  of  spherulites  tend  to  show  that 
Jhe  rock  in  which  they  are  developed  has  at  one  period  been  glassy. 

Another  point  to  be  observed  is  that  although  the  typical 
iharacter  of  a  cr>'stal  is  homogeneity,  we  more  often  find  in  the  case 
>f  those  cr>'stals  which  occur  in  rock  sections  that  perfectly  trans- 
parent homogeneous  crystals  are  the  exception  not  the  rule,  and  that 
n  ijiost  cases  the  crystals  under  observation  are  full  of  foreign 
uaterial ;  inclusions,  some  of  which  may  have  been  contemporary 
ritli  its  fonnation,  but  others  which  have  been  subsequently  produced, 
oiue  of  these  will  often  ixfford  valuable  indications  as  to  the  con- 
itions  under  which  the  c^}^stal  wtis  fonued,  and  the  changes  which 
ave  since  its  formation  passed  over  it. 

It  is  sometimes  difficult  to  tell  whether  a  particular  cr>'stalline 
xly  is  a  single  cr}'^stal  or  merely  a  crystalline  aggregate.  The  polari- 
01)0  will  at  once  reveal  the  difference  by  breaking  up  the  aggregate 
to  its  component  parts,  which  will  appear  variously  coloured ;  a 
igle  crystal  being  of  an  uniform  or  nearly  imiform  tint,  its  difference, 
any,  depending  merely  on  its  unequal  thickness.  Some  observations 
ay  Ije  made  with  the  polarizer  alone,  the  analyzer  being  removed,  thus 
e  dichroism  of  certain  minerals  is  determined  in  this  way.  Ilorn- 
ende  may  by  this  means  be  discriminated  from  augite,  biolite  is 
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iilao  seeu  tn  be  strongly  (iicbroic,  and  hy  its  marked  diehroism  u 
roftdiiy  distiiiguiKiied  froiu  lionibleude,  which  is  iudeeni  ratiw 
plwicliroif  tlinii  dicliroic.  Again  the  Tuetamorphosis  frequently  pnwul 
ill  §omp  nf  the  cnufttitiieuts  nf  a  rock  is  well  shown  by  meaw  of  ii» 
mioroscope,  iis  for  tnstiuiee  the  olivine,  a  common  mineral  Id  ik 
dolerite*.  i»  not  seldom  found  to  he  underlying  a  gradual  trausfunw 
tion  into  twriwntine,  from  wliirh  it  has  been  snmiised  liuitvhni 
rock  ii*  highly  diarifeti  with  olivine,  this  metaniorpliir  aeliou  aa 
Mouictimes  be  en  extensive  nit  t«  cause  the  chanpe  of  the  entin'  iwA 
from  dolerite  or  biwalt  int<i  serpentine. 

We  may  gather  then  that  when  the  sitnicture  of  »  nwk  hn  lew 
carefully  ifntermined,  we  ihall  hold  the  key  wliich  will  ciiahli-  ii*i» 
o])i'n  the  si-cri'tn  of  its  liintory,  the  niodp.i  nf  its  formation,  mi'!  t** 
iiri>fi»  (if  the  rock  itaolf. 

It  is  very  important  that  we  should  leam  to  discriminate  bflWwi 
minci-als  wliich  belonged  to  the  rock  at  its  orijfinal  formation  and  tif^ 
of  secondary  character,  anil  it  will  appear  that  certain  ciyslaLi  la" 
tieiwrated  from  the  magma  at  a  period  quite  different  from  tialoftlK 
formation  of  the  other  crystals,  and  the  only  way  in  which  w  m 
ascertain  to  which  class  certain  minerals  belong  is  by  studying  tiif 
relations  which  they  bear  to  one  anotlier  as  seen  under  the  miw- 
weope.  Noting  the  position  of  the  several  crystals  of  the  differenl 
minerals  wliieli  have  separated  during  the  same  period  of  coawlid*- 
tion,  WR  shall  observe  that  crystals  of  one  mineral  are  often  encloswl 
in  those  of  another  sjiecies,  and  again,  the  crystalline  form  of  oiif 
mineral  will  be  produced  at  the  expense  of  others,  so  that  we  shsll  ^ 
able  to  establish  tlie  order  in  which  they  were  crystallized.' 

By  means  of  the  microscope  we  have  the  power  to  unrartltbf 
minute  details  of  structure  in  the  finest  grained  rocks,  be  they 
luwalts  or  slates,  or  any  analojjous  fonn.s. .  We  shall  at  once  be 
enabled  to  distinguish  one  rock  from  another,  say  dolerite  fi«a 
diorite,  the  peculiar  behaviour  of  the  bombleade  in  the  latt^  bang 
so  marked  that  it  cannot  be  mistaken  for  the  augite  of  a  dolerite. 

The  microscope  will  also  show  us  how  closely  allied  certun  rock* 

*  Frof.  Jodd,  Q,  J  Q.  8.,  Vol.  zUL,  pt.  1. 
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marking  out  the  individuality  of  the  quartz  grains,  and  showing  the 
way  in  which  they  consolidated  in  independent  masses. 

We  will  now  proceed  to  illustrate  our  subject  by  noting  the 
microscopical  characters  of  some  of  the  chief  minerals  occurring  as. 
rock  constituents,  pointing  out  som^  of  the  distinguishing  marks  by 
which  they  may  be  recogniseii.  Let  us  first  take  Quartz. — Its  appear- 
ance when  it  occurs  as  a  base  or  in  granite  has  been  already  noticed, 
but  this  mineral  is  frequently  found  distinctly  crystallized, 
the  crystals  b^ing  j)orphyritically  embedded  in  a  felspathic 
matrix.  Such  crystals  may  be  at  once  known  by  their  form,  and  by 
the  magnificent  unbroken  colours  displayed  when  polarised  light  is 
used.  The  peculiar  concentric  bordering  of  brilliant  colours  round  a 
aiugle  coloured  centre  has  already  been  mentioned  as  characteristic 
of  quartz  when  found  without  a  definite  ciystalline  form,  colours 
owing  t^)  the  decreasing  thickness  of  the  edges.  Cavities,  some  of 
them  water  ones,  abound  in  it. 

Crystals  of  Felspar  may  be  very  easily  recognised  in  most 
cases  by  their  form  and  optical  behaviour.  The  felspars  are 
divided  into  two  groups,  according  to  their  crystallographic  system, 
the  orthoclastic,  in  which  the  principal  cleavages  are  at  right  angles 
to  each  other,  and  the  plagioclastic,  in  which  the  planes  of  cleavage 
are  at  other  than  right  angles.  These  latter  are  often  termed  triclinic, 
to  distinguish  them  from  the  monoclinic  or  orthoclastic  group.  Under 
polarised  light  it  is  as  a  rule  not  difficult  to  distinguish  between  the 
two  groups. 

Sanidine  is  a  transparent  form  which  may  be  known  from 
common  orthoclase  by  its  pure  transparency,  it  is  also  frequently 
rery  distinctly  crystallized.  Sometimes,  however,  its  crystals  will  be 
found  to  enclose  other  minerals,  such  as  augite,  nepheline,  magnetite, 
etc.,  and  long  needle-shaped  crystals  (belonites)  are  not  unfrequently 
met  witL  Broken  crystals  of  sanidine  are  often  found  enclosed  in  a 
tnchytic  base,  from  which  we  gather  that  they  were  already  formed 
whilst  the  mass  was  in  motion. 

Orthoclase,  whilst  presenting  nearly  similar  forms  to  those 
of  sanidine,  differs  from  it  in  being  very  seldom  clear.  When 
polarised  it  often  shows  a  remarkable  irregular-banded  structure,  the 
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detect  the  ilifferences  existing  between  almilar-lookiiig  rxh  ftm 
different  IfwalitieB,  or  belonging  to  different  periods.  Again,  nik 
regard  to  tlie  organic  reiiiaitm  in  rocks,  wliilut  we  ctin  remlity  i 
larger  fosaih,  there  are  iiiyriiids  of  smaller  onea  \Hiich  tv[mn  tk 
microscope  for  tlieir  detection.  Some  of  the  Eocene  LiiuerfionM,  ft 
iiiNtaiic:e,  consist  of  little  besides  minute  fonuninifer»,  ah  niany  « 
.'>8,(K)0  of  them,  it  is  said,  arc  contained  in  every  cubic  iudi;  tb 
Silimaii  and  Uarboiiiferous,  as  well  as  other  limestones,  when  mvv^ 
F<cij)iic]dly  examined,  are  found  to  contain  myriads  up))u  mjiiailaa 
urganisms  too  small  to  be  seen  by  the  nakeil  eye. 

There  are  other  rocks,  bucIi  as  the  Tripoli  and  utemi-npal  of  Bilin, 
in  Bohemia,  which  are  almost  entirely  conipose<l  of  iliatowar^s,  w( 
spicules  of  silicioua  spouges.  Such  spicules,  together  with  fni 
fera,  not  only  form  the  bulk  of  chalk,  but  also  crowd  the  nodub  <t 
tlint  so  common  in  that  formation.  Diatoinac«ie  also  ciiUt  lu^^ 
into  the  composition  of  bog  iron  oro  In  the  examination  of  tliv  bnirr 
fossils  the  microscope  i.s  oft«n  of  great  use  ia  working  out  detai!'  "• 
structure.  We  know  too,  how  mtich  has  been  done  by  its  Jiieamin 
detennining  the  stnicture  of  (bssil  plants :  for  instance,  ui  pnnse 
the  vegetable  origin  of  foal,  lUHuy  varietie.«  uf  which  are  foiiml  t"'» 
entirely  built  np  of  minute  parts  of  plant-'*.  It  is  however  more  id 
couuection  with  the  mineral  history  of  the  rocks  that  the !'»»' 
importance  of  microscopical  examination  Aill  be  seen. 

Chemistry  can  tell  us  the  elements  of  which  any  given  minenl 
is  composed,  and  the  proportions  in  which  those  elenicJits  enrt  in  ''■ 
So  can  that  science  also  tell  us  the  composition  of  any  rock;  buim 
the  case  of  the  rock,  aJ!  that  I'liemistiy  can  do  is  to  say  what  elemeuts    I 
enter  into  its  formation,  and  the  iiuantjties  in  which  these  occur;  un- 
iejw  the  separate  minerals  of  which  the  rock  is  built  up  can  be  clearly    i 
seen,  it  cannot  tell  us  how  they  are  distributed  in  it.     Nor  can  lli* 
chemist  j^Ivq  ns  any  decider!  clue  as  to  the  origin  of  the  rock  in 
question,  save  that  he  ciiLi  soinetimes  giitlior  from   the  presence  of 
carbonato  of  Ume,  or  carbon  and  other  elemenU,  that  organic  lifehwl 
pft)bab]y  some  part  in  the  formation  of  the  rocks  in  which  these  w 
found.     But  neither  chemistry  nor  the  unaided  sight  cui  diaoors 
what  part  igneous  or  a^^ueous  actions  have  played  in  the  histoiy  of  k 
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times  the  leaflets  seem  to  consist  of  twisted  or  irregularly  interwoven 
fibres.  In  sections  of  the  chloritic  schists,  the  chlorite  often  occurs 
in  scales,  which  look  like  green  gla^s  cavities.  Now  and  then  hexa- 
gonal scales  will  be  seen,  which  remain  dark  when  the  polariscope 
prisms  are  crossed.  The  polarisation  colours  of  this  mineral  are 
feeble,  blue  and  brown  tints  being  the  most  prevalent,  it  is  also 
decidedly  dichroic. 

Hornblende  is  a  very  important  constituent  of  some  rocks. 
It  occurs  in  distinct  crystals,  but  is  more  often  met  with  in  crystalline 
masses  and  leaflets.  Its  structure  is  fibrous,  and  although  it  might 
at  first  sight  be  sometimos  mistaken  for  biotite,  tlie  marked  dichroism 
of  the  latter,  as  contrasted  witli  the  more  feeble  dichroism  or  rather 
pleochroism  of  the  hornblende,  will  serve  to  distinguish  between 
them.  This  will  also  enable  us  to  distinguish  between  hornblende 
and  augite.  Transverse  sections  of  the  crystals  of  hornblende  show 
two  well  defined  sets  of  striie,  which  are  its  planes  of  cleavage,  and 
intersect  at  an  angle  of  124\30  ,  when  the  section  is  cut  at  right 
angles  to  the  principal  axis.  Minute  acicular  crystals  of  this  mineral 
are  very  frequently  met  with  in  the  igneous  rocks.  Many  adventi- 
tious enclosures  occur  in  hornblende  crystals,  such  as  magnetite 
quartz,  biotite,  etc. 

Another  very  important  constituent  of  some  igneous  rocks 
is  Augite.  It  is  constantly  present  in  the  dolerites  and  allied 
rocks.  Under  the  microscope  it  is  readily  recognised,  its  colour  is 
brownish  or  yellow,  and  it  is  oft3n  very  distinctly  crystallised.  Its 
crystals  are  frequently  very  much  cracked  in  an  irregular  manner,  the 
result  of  strain  during  consolidation:  their  sections  are  usually  eight 
9ided,  which  may  help  us  to  distinguish  between  them  and  those  of 
hornblende,  which  are  six  sided.  The  double  refraction  of  augite  is 
powerful,  and  in  thin  sections  it  polarises  with  brilliant  colours,  it  is 
also  dichroic,  the  dichroism  being  of  a  purplish  tint.  Augite  crystals 
often  contain  numerous  enclosures,  such  as  biotite,  leucite,  magne- 
tite, et<j.  Occasionally  the  augite  will  be  a  mere  cell-like  crystal, 
filled  up  with  a  multitude  of  microscopic  minerals.  Augite  also 
frequently  occurs  in  the  form  of  minute  crystals,  some  curved,  others 
dab-shaped,  or  split  into  dichotomous  points. 
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form  ororlyiug  sheets  of  once  molten  lavas,  or  yet  sgaiii  aa  rotctri 
dust  nml  ndlii^  tbey  may  have  spreail  over  certain  areas,  ejected  fi 
Bubaerial  vents.  Now  it  has  beeii  already  observed  that  tlis  inid 
eyo  cannot  always  distinguish  betweeu  on  aqueous  and  an  igM 
rook;  there  are  some  fine  grained  sedimentary  rocks  which  totlwi 
might  at  first  appetir  little  different  from  others  of  igneoim  Mpn. 
and  vice  versi  ;  ami  even  a  chemical  analysis  will  fail  to  shiiw  Ik 
diiference.  since  many  of  the  aqueous  rocks  have  been  directly  fontvd 
by  the  disintegratioa  of  the  igneous.  But  plac«  a  tliin  MxUm  V 
even  a  splinter  of  snc\i  a  rock  on  the  sta^e  of  yotir  microscjigie. 
tho  difficulty  vanishes.  The  broken  and  often  nat'Cr-Kikm  fnvniHiti 
of  the  aqucouK  rook,  and  occasionaily  traces  of  oT^aiiic  renuun*  nS 
at  once  reveal  its  nature,  wlulNt,  on  the  other  hand,  the  pecniiv 
characteristics  of  the  igneous  specimen  will  leave  no  doubt  nn  to  ill 
Drigin. 

Let  us  now  beifin  onr  observations  with  the  rocks  of  undiinhMl 
igneona  character.  It  is  vrith  these  that  tnicro«capic  investiji^atioD  in) 
proved  of  the  hif^beAt  value,  enabling  us  to  determine  not  onlf  tk» 
nature  of  the  miuirnls  which  eutiT  into  tlicir  com  [nisi  t  ion.  even 
very  sparingly  present;  but  al^so  under  what  circumstances  they 
brought  together,  the  relative  amounts  of  heat  and  pressuri'  W  * 
they  were  subjected,  and  whether  they  were  ainougst  the  rtri;^iui>l  «w 
stituents  of  the  rock  under  eixamination,  or  were  suhswjuentl)' 
introduced. 

How  these  ([ucBtions  arc  answered  1  shall  endeavour  to  rfwu.   ' 
premising  tlwt  before  we  can  do  anything,  sections  of  the  Toti 
must  in  almost  every  instance    be  prepared,  so  as  to  allow  of  tiwt 
investigation  by  transmitted  light. 

In  exHuiiiiiiig  a  thin  section  of  an  igneona  nx^k  we  sWI  si:e  iUl 
it  may  be  either  a  compound  of  more  or  less  definitely  formed  cry^^ 
of  various  minerals,  or  it  may  be  what  is  called  a  glass,  being  txaot- 
phouB,  but  often  containing  included  crystals,  or  grains  of  non-glanT 
material.  In  examining  such  a  rock  section,  one  of  the  first  things 
that  may  strike  us  is  that  almost  all  its  crystalline  elements  coutun 
minute  cavities,  some  of  them  filled  with  air  or  other  gaa,  as  carboiue 
acid,  some  with  liquid,  whilst  others  are  filled  up  with  solid  minenl 
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prisuu)  exhibit  a  remarkable  series  of  parallel  stripings  of  a  dark  or 
bluish  grey  tint,  intersecting  each  other  at  au  angle  of  ^iV  or  90^. 
On  rotating  the  analyser  the  dark  bands  will  become  clear,  and  the 
Uniah-grey  will  present  the  usual  phases  of  doubly  refracting  crystals. 
Leacite  generally  contains  very  numerous  enclosed  microlites  of 
fialflpar  and  augite,  and  granules  of  magnetite,  etc.,  which  are 
frequently  found  arranged  in  concentric  rings  or  symmetrical  zones, 
^ring  sometimes  parallel  to  the  boundaries  of  the  crystal. 

Nepheline,  a  frequent  mineral  in  volcanic  rocks,  plays  a 
Teiy  important  part  in  some  basalts  and  lavas.  It  occurs  very 
generally  in  hexagonal  or  rectangular  forms.  The  hexagons  being 
cut  at  right  angles  to  the  vertical  axis  will  not  polarise,  but 
sections  which  are  parallel  to  it  polarise  with  a  browuiah-yellow  or 
light  grejrish-blue  colour.  What  appears  to  be  a  tine  grey  dust  is 
sometimes  seen  in  nepheline  crj^staLs,  which,  with  a  high  power,  is 
resolvable  into  glass  or  tiuid  cavities.  Very  small  gieen  microlites, 
parallel  to  the  long  axis,  are  also  found  in  nepheline.  The  enclosures 
are  sometimes  densely  accumulated  in  the  centre  of  the  crystals.  At 
other  times  they  are  se<»n  to  occupy  zones  parallel  to  their  boundaries. 
Occasionally  nepheline  crystals  exhibit  aggregate  polarisation,  and 
entire  crystals  will  be  found  converted  into  an  aggregate  of  zeolites. 
An  oily-looking  green  or  pinkish  variety  of  nepheline,  wliich  is 
seldom  distinctly  crystallised,  is  occasionally  found  to  take  the  place 
of  this  mineral  in  the  older  igneous  rocks,  and  may  be  considered  in 
reference  to  nepheline,  to  be  wliat  othoclase  is  to  sanidine,  it  is 
known  under  the  name  of  Eheolite. 

We  may,  in  the  next  place,  notice  Apatite.  It  is  some- 
what difficult  to  distinguish  between  apatite  or  nepheline,  but 
where  the  two  minerals  occur  together  it  will  be  observed  that  the 
hexagonal  crystals  of  nepheline  are  somewhat  larger  than  those  of 
i^tite;  and  it  may  also  be  noticed  that  whilst  nepheline  occurs  in 
short  colourless  rectangles,  the  apatite  will  form  long  colourless 
needles;  both  minerals  are  hexagonal,  and  by  this  may  be  distin- 
guished from  minute  sections  of  felspar. 

Sodalite  is  a  representative  of  a  gi'oup  of  isomorphic  regular 
minerals    found    in    volcanic  rocks.      Microscopic    sections    show 
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Havtntf  t)>a»  aueJiiUj-  noted  the  character  of  the  »Titi«  laa 

in  Um  ^wiaK-u  under  inKprction.  ve  may  uext  pnicuuil  to  'IcMnq 

-  the  Dstnn  vi  its  c<.i>iii|>oa«ut  ininenilii,  tmist  of  wtuc-h  cad  W  K*d^ 

knowu  hy  their  ^tructiml  aiipmnnoe  a»  seen  ititb  the  niicrMSft 

«itiier  hj?  tlM  iMi  of  UAtunl  or  by  polarixed  light. 

Same  minvnils  m  >ii«U  «  ooce  recoguiie  by  tbeir  itebiute  ajt 
taltiiie  tanm,  which  kiU  be  tq^jiwrat  even  witliout  using  tlic 
wujw.  ThiM  sectioDi<  i>f  inarU  crystals,  the  variou.-  specinwia  rf 
feli^ar,  angite  wkI  cxlcite  may  often  be  readily  kuonn  by  tbeir 
t«ri!ilic  shapes.  Calcitc,  for  instance,  will  be  nxu  vi-ry  cleailf  ul 
<tnAt<<<)  by  line  liiie»,  digbtly  iridesceut.  croseiog  each  olbs » 
diridiuK  the  nuneraJ  iuto  it«  primary  rhomboid^  lTy^tals,  the  & 
<q<>iial  \>)uu»  of  wliitfh  ttrv  thus  Irace<l.  But  for  iiiiiiutt  iuvMtigiti* 
the  pularisco|>c  i^  cvoentinl ;  without  Jt  it  trotild  be  <itit>rly  impMifr 
Ut  iliHtiogniiJi  iiid^ioitely  ahapetl  cryHtalliiie  luaioH-.-:  also  Kick 
iuiiit-ral-4  Its  honibleuttr,  biotite  and  »ther  luitrat*  luul  augiic.tuw^' 
iiniucmus  Iw-^  (wmnioa  crjistalliue  niibiitancett  would  be  frequeitt)' 
n>ufminiled.  Without  the  poUnwope  we  should  be  uuable  lo^imiD' 
iimte  bctvecti  the  difl'erent  species  of  felspar;  we  coulil  not  detect  ttit 
difference  bftweeii  ii  ('rj>tnlliue  aud  n  glassy  biise,  b<>tli  wrrnlil  Bpf*' 
ei|iia!ly  atnicturele».s.  But  directly  the  polanscope  is  used  s  M" 
rtivelatioD  is  itefore  us.  Previously  iudefinite  looking  forma  atoncestt»t 
<iut  iu  their  tnie  relatiocships,  aud  the  whole  historj' of  the  rock  umie' 
uxainiiiatiuu  may  be  read,  each  separate  crystal,  or  part  of  a  crj'sui, 
ih  .leeu  sharply  contrasted  with  its  neighbour,  aud  its  species  cwi  I* 
readily  detcnuiued,  the  brilliant  colouring  due  to  the  polariatiou  ■» 
tlio  light  werving  to  bring  to  view  details  of  structure  which  ■mth""' 
tt«  use  would  be  either  in\-isiblc  ur  meauingieiia. 

In  igneou»>  rocks  we  have  tho.se  that  are  glassy,  such  as  oW<u>''> 
tachylite,  etc.,  aud  crystalline  rocks  as  granite  and  dolerite.  Ho* 
then  to  distiuguisli  between  a  glassy  rock  and  a  crystaUine  roct 
when  the  characteristic  features  are  not  plainly  visible  to  the  eyai  ' 
ghtss  has  no  definite  external  form  a-^  has  a  crystal,  uor  is  it  of  defiu^ 
chemical  character.  In  many  rocks  there  is  a  glassy  base  enclu8i°t! 
crystals,  whilst  iu  others  the  base  is  crystalline,  but  the  crystal!  >" 
so  sniall  as  to  be  invisible  to  tlie  unaided  sight.     How  is  the  gUn*" 
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are,  although  separated  by  a  vast  chronological  interval,,  and  we  shall 
be  able  to  correlate  the  older  igneous  rocks  of  palaeozoic  age  with 
the  tertiary  anamesites,  basalts,  and  dolerites,  and  even  with  the 
products  of  still  active  volcanoes. 

We  will  now  turn  to  some  of  the  chief  peculiarities  of  the 
igneous  rocks,  with  a  view  to  then*  microscopical  examination.     The 
igneous  rocks  may  be  divided  chemically  into  two  gi*eat  clast»e.s,  the 
acid,  and  the  basic,  the  former  containing  60  per  cent,  and  upwards  of 
ailica,   a  much  higher  per-centage  than  the  latter.      The    felspar 
in  the  former  is  chiefly  orthoclastic,  in  the  latter  it  is  phigiodastic. 
The   principal  rocks  in  the  acid   series  JU'e,  first,  the  crystalline, 
such  as  granite,  felsite  or  felstone,  and  trachyte,  etc.     The  granites 
consist  of   quartz,    felspar   (orthoclase  and   oligoclase)    and   mica, 
which  latter  mineral   is   often   replaced  giadually  by  hornblende, 
and    when    this    is    the    prevailing    element    the    rock    becomes 
syenitic.     In  granite  we  may  meet  with  various  julveutitious  minerals, 
some  the  result  of  changes  going  on  since  the  rock  was  formed ; 
amongst  the  adventitious  minerals  will  be  found  pyrites,  marcasite, 
chalcopyrite,  garnet,  apatite,  epidote,  and  occasionally  calcite,  etc. 
Felsites  and  felstones  ixxe  rocks  very  various  in  colour,  composed  of 
quartz  and  felspar  (orthoclase)  together  with  some  easily  decompos- 
able mineral  which  takes  the  place  of  the  mica  or  hornblende  of  the 
granites.     The  granitic  form  of  felsite  is  called  eurite.     The  compact 
varieties  are  known  as  felstones.     The  second  division  of  rocks  in  the 
acid  class  is  the  glassy,  the  representatives  are  pitchstone  and  obsidian. 
The  basic  rocks  also  consist,  tirst,  of  crystalline  forms,  the  chief 
being  gabbro  and  dolerite,  and  its  vaiieties  anamesite  and  basalt ; 
gabbro  is  composed   of  plagioclase  felspar,  frequently  labradorite, 
known  by  its  opalescence  when  occuring  in  masses,  diallage  or  some 
<>ther  pyroxenic  mineral,  such  as  hypersthene  or  augite,  and  olivine. 
Amongst  the  adventitious  minerals  are  magnetite,  pyrites,  marcasite. 
Aalcopyrite,  biotite,  garnet,  apatite,  epidote,  serpentine,   chlorite, 
>*6pheline,  nosean,  leucite,  calcite,  etc.     When  the  diallage  is  replaced 
V  augite,  and  the  rock  is  gianular,  it  is  called  dolerite;  finer-grained 
Varieties  are  anamesite  and  basalt.  The  glassy  form  of  basic  rocks  is 
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Amongst  mitieraln  which  may  become  dark  between 
NichoUn,  whflu  cut  at  ri^ht  aDftlea  to  an  optic  axis,  is  tJie  i 
abiiniliint.  in  sections  of  uranite,  but  rotation  will  iit  onw  n\i> 
tho  dark  object  Imforp  uf  is  no  jjIhss,  glass  remaining  under  &11 
of  position  colourless. 

Sufli  Btnicltirftl  peduliRrities  a»  twin  i-ryntalliaition  sn 
auil  licaiitifull)'  defined  by  the  use  of  the  polariscope,  the  tvissiJ 
crystals  bi'in;^  diotiiiguiahed  liy  different  and  complententjiiy  colmro, 
thus  wo  liRve  u  ready  mmle  of  determiuing  in  many  cases  Bhetlfti 
felspar  in  the  nwk  under  exftminatioa  belongs  to  the  orthoclutid 
plagiodaatic  series,  the  latter  being  very  usually,  though  nnt  innn- 
ably,  dividi'd  into  more  or  lens  numerous  parallel  twin  crystAlf,  idni. 
at  for  instance  in  labradorite,  give  the.  crystal  a  very  beautifiil  lib- 
bon-like  appearance,  the  stripes  being  usually  exquisitely  contwUi 
complementary  tints.     Orthoclase  felspars,  though  often  tiriiuied<n> 
larger  scale,  are  not  minutely  twinned  as  are  the  triclinic  »«ifii« 
There  is  one  remarkable  form  of  twin  structure  which  is 
lamellar.     Ctystals  of  leucite  and  of  boraeite  exhibit  huuellar  f/Aao- 
zatiou  in  a  very  perfect  manner,  the  sections  of  these  minerals  in  I 
seen  to  he  very  defiuately  striated,  the  striiu  insteail  of  WinB  ill  i 
parnllol,  as  in  the  felspars,  cro.sa  each  other  at  a  certain  angle, lavinfi  ^ 
a  kind  of  basket-work  appearance. 

I  have  akeady  alluded  to  the  presence  of  minute  crystals  en- 
bedded  in  the  substance  of  the  larger  ones,  careful  obsemtioii  of 
of  these,  as  of  the  base  in  which  the  larger  crystals  are  fbund,  wiO 


purftllel  and  at  Tigrht  anglsa  to  th«  orTitslIognpIua  az«a  (aeotioaa  Ijrtaf  ia 
the  tone  of  tha  orthodiogoiul)  thera  aie  ottuin  In  whioh  thii  n  Mt  Ai 
case,  the  mineral  ia  monoolmio. 

6  When  all  the  Beotioui  bshare  timilarlj  and  mi^  be  plwMhroIo,  it  ia  riioaUb 
8    If  the  principal  direction*  of  vibration  are  neither  parallel  noEatri^taa^ 

to  the  □rfitaUogtaphio  axes  and  pleoohroiam  oooon,  we  hare  a  nMnadiik 
or  a  tciolinlo  mineral 

7  If  all  the  aectloni  do  not  behave  alike  and  insome  theprinoipaldiraetiMiat 

vibration  are  not  parallel  or  at  right  anglee  to  tha  0i7*taIlogT^ihie  aiOi 
tha  mlueral  i«  monoolinio. 

8  It  all  the  aectione  behave  alilte^  it  is  triclinio. 
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table  us  to  determine  which  elements  of  the  rock  cooled  down  first, 
id  will  also  show  the  direction  of  motion  in  its  substance.  Micro- 
bes, as  these  microscopic  crystals  are  called,  are  extremely  common 
I  most  of  the  basic  rocks,  as  in  dolerite,  basalt,  obsidian,  and  others, 
aerolites  of  augite  being  very  freciuent.  We  also  meet  with  micro- 
let!  of  hseniatito  in  felspar,  magnetite  too  is  continually  present, 
jnongst  other  minute  fonus  found  in  the  igneous  rocks  are  some 
ith  no  definite  crystalline  structure,  some  of  those  which  are  termed 
tystallites  are  semi-crystalH,  or,  as  Mr.Teallsays,  "bodies  intermediate 
etween  glass  and  tnie  crj'stal.**  Then  again  we  shall  in  some  cases 
etect  what  is  known  as  si)herulitic  structure,  crystalline  fibres  radiat- 
Ig  fiDm  a  central  point  and  which  give  rise  to  a  dark  interference 
ross  which  remains  stationary  as  we  rotate?  the  object.  Spherulitic 
tnictiire  is  often  found  in  the  glassy  rocks,  and  is  a  mark  of  devi- 
ification,  thv  grinlual  alteration  of  a  glass  into  a  more  or  less  crys- 
tlline  condition,  and  the  existence  of  spherulites  tend  to  show  that 
16  rock  in  which  they  are  developed  has  at  one  period  been  glassy. 

Another  point  to  be  observed  is  that  although  the  typical 
laracter  of  a  cr>'stal  is  homogeneity,  we  more  often  find  in  the  case 
'  those  cr}'stals  which  occur  in  rock  sections  that  perfectly  trans- 
irent  homogeneous  crystals  are  the  exception  not  the  rule,  and  that 
most  cases  the  crystals  under  observation  are  full  of  foreign 
aterial;  inclusions,  some  of  which  may  have  been  contemporary 
ith  its  fonnation,  but  others  which  have  been  subsequently  produced, 
aiie  of  those  will  often  aHoril  valuable  indications  as  to  the  con- 
tions  under  which  the  crystal  was  fonned,  and  the  changes  which 
ive  since  its  fonnation  passed  over  it. 

It  is  sonu'times  difficult  to  tell  whether  a  particular  cr>'stalline 
xly  is  a  single  cr}'stal  or  merely  a  cr}'stalline  aggregate.  The  polari- 
lojK?  will  at  once  reveal  the  diifen^nce  by  breaking  up  the  aggregate 
ito  its  component  parts,  which  will  appear  variously  coloured ;  a 
ngle  cr}^stal  being  of  an  uniform  or  nearly  uniform  tint,  its  difference, 
any,  depending  merely  on  its  unequal  thickness.  Some  observations 
lay  be  made  with  the  polarizer  alone,  the  analyzer  being  removed,  thus 
le  dichroism  of  certain  minerals  is  determined  in  this  way.  Ilorn- 
lende  may  by  this  means  be  discriminated  from  augite,  biolite  is 
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ilfu  fteea  to  be  ntrougly  dichroiL-,  uitl  hy  its  marked  dicliRUi » 
rawlily  ili«Uiip>'''h«l  from  liornbleude,  which  is  indiw] 
[jleochroio  tluin  dichroic.  Afjaiu  the  nietaiuorplirwis  ft^uentiyprrMl 
ill  aoiue  of  the  rnuetitudits  of  n  rock  ig  well  shown  by  means  rf  'kt 
niioroitcopf,  n*  for  instance  the  olivine,  a  commou  minund  iu  lb 
dolerit«s.  is  not  seldom  found  to  be  undergoing  a  gradual  traiidanstr 
timi  iiiln  iw>r)K>ntinp,  from  wliich  it  hsj^  been  surmised  tliUvIra* 
rock  is  highly  cbatKni  with  olivine,  this  inetaniorphic  action 
sonietimos  \)^  «o  extenBivi>  ns  to  cause  the  ehan^  of  the  entire 
fntiii  ihilmt^  or  hnanlt  iiit'i  ^erpeiitiue. 

Wi'  may  tfather  tlieti  tliat  whon  t)if  stnictiire  of  a  nek  tta*  IM- 
i-arpfully  iletermiiied,  we  "hall  hold  the  key  which  will  enable  wW 
iijipii  the  Mivnitj*  nf  it<i  liifttory,  tlie  modnn  of  its  formatinn.  luxl  0» 
orij^n  of  tho  rock  itwlf. 

It  is  VPT)'  important  that  we  should  leani  to  discrimimtte  bet*"* 
luiriprals  which  belonged  to  the  rock  at  it^  nriKinai  fonuation  aiMi  ll"» 
nf  secnndary  character,  and  it  will  appear  tliat  certaiu  ctymal!  hm 
tiet>arat«d  from  the  majtmaat  a  period  quite  dilforeiit  from  thatof  Ae 
formation  nf  the  other  ctystala,  and  the  only  way  in  whirh 
ascertain  to  which  class  certain  minerals  belmijt  is  by  studyinn  ll* 
relations  which  tliey  bear  to  one  auotlier  as  seen  under  the  micf"- 
wope.  Noting  the  position  of  the  several  crystals  of  the  itiffaCTl 
minerals  which  have  separated  during  the  same  jieriod  of  consolida- 
tion, we  shall  observe  that  crystals  of  one  miueral  are  often  eDclosed 
in  those  of  another  sjiecies,  and  afaiii,  the  crystalline  form  of  one 
niincrnl  wilt  be  ]irodiit:o(l  at  the  exjN'iise  of  ntliers,  so  that  we  sli*!!  l* 
able  to  establish  the  order  in  which  they  were  crystallized.* 

By  means  of  the  microscope  we  have  the  power  to  unrardtlie 
minute  details  of  structure  in  the  finest  grained  rocks,  be  thej 
basalts  or  slates,  or  any  analogous  forms.  We  ahall  at  once  to 
enabled  to  distinguish  one  rock  from  another,  say  dolerite  from 
<liorite,  the  peculiar  behaviour  of  the  hornblende  in  the  latter  being 
so  marked  that  it  cannot  be  mistaken  for  the  augite  of  a  dolerite. 

The  microscope  will  also  show  us  how  closely  allied  certain  rocki 

*  Prof.  Jadd,  Q.  J  Q.  S.,  Vol.  slii.,  pt.  1. 
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although  separated  by  a  vast  chronological  interval,,  aud  we  shall 
kble  to  correlate  the  older  igneous  rocks  of  palaeozoic  age  with 
tertiary  anamesites,  basalts,  and  dolerites,  and  even  with  the 
lucts  of  still  active  volcanoes. 

We  will  now  turn  to  some  of  the  chief  peculiarities  of  the 
ions  rocks,  with  a  view  to  their  microscopical  examination.  The 
ions  rocks  may  be  divided  chemically  into  two  gieat  classes,  the 
i,  and  the  basic,  the  former  containing  60  per  cent,  and  upwards  of 
ta,  a  much  higher  per-centage  than  the  latter.  The  felspar 
he  former  is  chiefly  orthoclastic,  in  the  latter  it  is  plagioclastic. 
>  principal  rocks  in  the  acid  series  are,  first,  the  crystalline, 
h  as  granite,  felsite  or  felstone,  and  trachyte,  etc.  The  granite.^ 
sist  of  quartz,  felspar  (orthoclase  and  oligoclasc)  and  mica, 
ich  latter  mineral  is  often  replaced  giadually  by  hornblende, 
1  when  this  is  the  prevailing  element  the  rock  becomes 
nitic.  In  granite  we  may  meet  with  various  adventitious  minerals, 
le  the  result  of  changes  going  on  since  the  rock  was  formed ; 
)iig»t  the  adventitious  minerals  will  be  found  pyrites,  marcasitc, 
Icopyrite,  garnet,  apatite,  epidot«,  and  occasionally  calcite,  etc. 
rites  and  fel-stones  are  rocks  very  vaiious  in  colour,  composed  <»t* 
rtz  and  felspar  (orthoclase;  together  with  some  easily  (keompos- 
j  mineral  which  takes  the  place  of  the  mica  or  hornblende  of  the 
lites.  The  granitic  fonu  of  felsite  is  called  eurite.  The  compact 
eties  are  known  as  felstones.     The  second  division  of  rocks  in  the 

class  is  the  glassy,  the  representatives  are  pitchstone  and  obsidian. 

The  basic  rocks  also  consist,  first,  of  crystalline  forms,  the  chief 
g  gabbro  and  dolerite,  and  its  varieties  ananiesite  and  b«isalt ; 
>ro  is  composed  of  phigioclase  felspar,  frequently  labradoriti*. 
wu  by  its  opalescence  when  occuring  in  masses,  diallage  or  some 
ir  pyroxenic  mineral,  such  as  hypersthene  or  augite,  and  olivine. 
)ng8t  the  adventitious-minerals  are  magnetite,  pyrites,  marcasite. 
copyrite,  biotite,  garnet,  apatite,  epidoU*,  serpentine,  chlorite, 
leline,  nosean,  leucite,  calcite,  etc.  When  the  diallage  is  replm^od 
kUgite,  and  the  rock  is  gianular,  it  is  called  dolerite;  tiner-grained 
eties  are  anamesite  and  ba.salt.  The  glassy  form  of  basic  rocks  is 
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Diallagc,  when  crystallised,  corresponds  with  augite,  but 
it  is  more  often  found  in  granular  aggregations,  and  filling  up  or 
bordering  cavities  in  the  matrix  ;  its  colour  is  green  or  brownisL  In 
sections  it  shows  distinct  striatiou  paralled  to  the  chief  crystallo- 
graphic  axis,  and  a  somewhat  concentric  structure  is  sometimes  denoted 
by  little  colour  rings.  Like  other  minerals,  enclosures  are  frequent  in 
it.     Diallage  is  only  an  altered  form  of  augite. 

Olivine  is  of  frequent  occurrence  in  igneous  rocks,  both  in 
the  older  a3  well  as  in  the  more  recent.  Sections  of  olivine  crystab 
under  the  microscope  are  greenish  grey  or  colourless,  and  the  mineral 
has  a  peculiar  granulated  looking  surface,  which  becomes  very  distinct 
when  polarised,  having  an  opalescent  appearance.  The  cr}'stal8  are 
also  frequently  fissured.  Along  these  fissures  metamorphism  is  often 
seen,  fibrous  deposits  of  oxide  of  iron  and  of  serpentine  are  common, 
giving  the  mineral  a  green  reticulated  look.  Sometimes  the  olivine 
will  be  completely  changed  into  serpentine.  In  some  rocks  hexagonal 
crystals  of  olivine  occur,  octagonal  as  well  as  unsymmetrical  sections 
are  also  frequently  seen,  depoudiug  upon  the  angle  at  which  they  are 
cut.  The  angles  of  the  crystals  are  often  rounded.  When  occurring 
in  basalts  it  has  been  observed  that  the  olivine  crystals  are  frag- 
mentary, and  the  separated  parts  of  individual  crystals  are  often 
present,  proving  the  motion  of  the  enclosing  mineral  mass  subsequent 
to  their  fonnation.  Olivine  is  very  generally  met  with  as  a  pseudo- 
morph,  and  the  iiTCgular  patch(?s  into  which  it  is  resolved  by  the 
polariscope  shows  clearly  the  distinction  between  an  aggregate  and  a 
single  uniform  cr}^stal. 

A  common  constituent  of  some  of  the  lavas  of  Vesuvius,  the 
Eifel  and  of  a  few  other  localities,  is  Leucite,  a  mineral  which  seems 
in  part  to  replace  the  felspar  of  other  similar  lavas.  It  is  also  present 
in  smaller  quantities  in  some  few  other  igneous  rocks.  It  is  easily 
recognised  under  the  microscope,  occurring  either  in  rounded  grains 
grouped  together  in  bands,  or  in  fine  octahedral  crystal  sections.  In 
small  grains  its  behaviour  is  like  a  glass,  but  when  occurring  in  laiger 
masses  it  presents  when  polarised  a  very  marked  and  characteristic 
appearance,  viz. :  interference  spectra  or  lamellar  polarsiation,  which 
has  already  been  described.     The  leucite  crystals  between  crossed 
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iridng  out  the  individuality  of  the  quartz  grains,  and  showing  the 
ij  in  which  they  consolidated  in  independent  masses. 

We  will  now  proceed  to  illustrate  our  subject  by  noting  the 
ieroscopical  characters  of  som>3  of  the  chief  minerals  occurring  as 
ek  constituents,  iK>intiug  out  som3  of  the  distinguishing  marks  by 
!iich  they  may  be  recognised.  Let  us  first  take  Quartz. — Its  appear- 
loe  when  it  occurs  as  a  base  or  in  granite  has  been  already  noticed, 
it  this  mineral  is  fre^iuently  found  distinctly  crystallized, 
m  crrstAls  baing  porphyritically  embedded  iu  a  felspathic 
itrix.  Such  crystals  may  be  at  once  known  by  their  form,  and  by 
JB  magnificent  uubrc»kt>n  colours  displayed  when  polarised  light  is 
led.  The  peculiar  concentric  bordering  of  brilliant  colours  round  a 
ngle  coloured  centre  has  already  been  mentioned  as  characteristic 
r  quartz  when  found  without  a  definite  crystalline  form,  colours 
wing  to  the  decreasing  thickness  of  the  edges.  Cavities,  some  of 
iem  wat^^r  ones,  abound  in  it. 

Crystals  of  Felspar  may  be  very  easily  recognised  iu  most 
ises  by  their  form  and  optical  behaviour.  The  felspars  are 
ivided  into  two  groups,  according  to  their  crystallographic  system, 
le  orthoclastic,  in  which  the  principal  cleavages  are  at  right  angles 

>  each  other,  and  the  plagioclastic,  in  which  the  planes  of  cleavage 
te  at  other  than  right  angles.  These  latter  are  often  termed  triclinic, 

>  distinguish  them  from  the  nionoclinic  or  orthoclastic  group.  Under 
olarised  light  it  is  as  a  nile  not  difficult  to  distinguish  between  the 
^o  groups. 

Sanidine  is  a  transparent  form  which  may  be  known  from 
»mmon  orthoclase  by  its  pure  transparency,  it  is  also  frequently 
ry  distinctly  crystallized.  Sometimes,  however,  its  crystals  will  be 
and  to  enclose  other  minerals,  such  as  augite,  nepheline,  magnetite, 
».,  and  long  needle-shaped  cr}'stals  (belonites)  are  not  unfrequently 
»t  with.  Broken  crj'stals  of  sanidine  are  often  found  enclosed  in  a 
chytic  base,  from  which  we  gather  that  they  were  already  formed 
ilst  the  mass  was  in  motion. 

Ortlioolase,  whilst  presenting  nearly  similar  forms  to  those 
sani^line,  differs  from  it  in  being  very  seldom  clear.  When 
arise«l  it  often  shows  a  remarkable  irregular-banded  stnicture,  the 
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(lodecahedral  forms  which  are  often  very  translucent,  although  they 
frequently  occur  filled  with  microlit^s  and  cavities,  both  gaseous, 
fluid,  and  glassy. 

Another  mineral  oc<?asionally  present  in  some  of  the 
igneous  rocks  is  nosean  or  hauyne,  of  which  lapis  lazuli  is  the 
well  known  blue  variety.  Its  cr>'stals  are  generally  quadrangukr 
or  hexa«?onal,  often  irregular,  and  very  generally  filled  with  minute 
enclosures,  which  often  form  regular  concentric  bands,  symmetri- 
cally following  the  planes  of  the  crystal. 

Epidote  is  of  very  common  occurrence  in  granite  and 
other  rocks.  It  is  frequently  seen  in  elongated  crystals,  clouded  with 
a  dirty  gi'een  colour.  In  some  specimens  its  stmcture  is  radiated  asd 
fibrous,  and  polarises  green,  yellow  and  brown,  in  most  cases.  Now 
and  then  this  mineral  oc^'urs  in  large  crystals,  filling  up  cavities  in 
some  rocks,  as  for  instance  in  the  diorite  of  Quenast,  in  Belgium. 

Iron  is  abundant  in  all  the  igneous  rocks,  occurring  as  magne- 
tit(»,  haematite  or  specular  iron,  and  occasionally  a,<^  titaniferoiu 
iron.  Curious  little  opaque  clusters  of  magnetite  are  frequent, 
and  translucent  plates  of  haDuiatite  abound  in  some  varieties  of  fel- 
.^))ar;  it  is  the  light  reflected  from  these  tluit  gives  the  variety  of 
oligocla^se  known  as  sunstone,  its  beautiful  opalescence. 

Amongst  alteration  products,  one  of  the  most  important  is 
sorpeiitiuo,  which  is  often  found  in  enormous  masses.  Under  the 
microscopo  it  has  a  very  beautiful  appearance,  showing  a  confused 
reticulated  not  work  of  varied  tints,  and  brush-like  aggregations  of 
uo(ullos  may  oiton  l»o  ohsorvod  on  tlio  outer  edge  ])ointing  inwanls. 

The    inici'oscojiical  ]>ohaviour   of    calcite   has    been   j)reviously 
notiiMMl.     This   miucral    is   very   frequently   found   as  a  secondary 
])ro(luct,  fillini(  u]>  cavities  and  fissures  in  the  igneous  as  well  as  iu 
other  rocks,  it  is  invarial)ly  a  de]K)sit  from  a(jueous  solutions.     Often 
the  auiygdaloidal   vesicles  in  tra))])ean  rocks,  especially  dolerite,  are 
filled  with  calcite,  and   this  is  frenuentiv  surromided  bv  a  coatiuir<^l 
green   chloritic    material.      Water  cavities   abound   in    the   calcite. 
])roving  its  secondary  on«>in  in   such  rocks,  from  .solutiiui  in  water, 
which  has  ])assed  into  the  enq>ty  s))aces  which  i »rigin ally  were  ga.** 
bul)bles. 
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the  leaflets  seem  to  consist  of  twisted  or  irregularly  interwoven 
In  sections  of  the  chloritic  scliists,  the  chlorite  often  occurs 
which  look  h"ke  green  gla^s  cavities.  Now  and  then  hexa< 
pal  scales  will  be  seen,  which  remain  dark  when  the  polariscope 
ims  are  crossed.  The  polarisation  colours  of  this  mineral  are 
|Ue,  blue  and  brn^vn  tints  being  the  most  prevalent,  it  is  also 
odedly  dichroic. 

Hornblende  is  a   very  important    constituent  of  some  rocks. 

occurs  in  distinct  cr}^stals,  but  is  more  often  met  with  in  crystalline 

uses  and  leaflets.     Its  structure  is  fibrous,  and  although  it  might 

first  sight  be  SDiuetinios  inir^taken  for  biotite,  the  marked  dichroism 

the  latter,  as  contrasted  with  the  inf)re  feeble  dichroism  or  rather 

BOchroism  of  the  hornblende,   will  serve   to  distinguish  between 

lem.    This  will  also  enable  us  to  distinguish  between  hornblende 

kd  auijfite.     Transverse  sections  of  the  crystals  of  hornblende  show 

re  well  defined  sets  of  stria*,  which  are  its  planes  of  cleavage,  and 

ilersect  at  an  angle  of  ^24^3()  ,  when  the  section  is  cut  at  right 

igles  to  the  principal  axis.    Minute  acicular  crystals  of  this  mineral 

ne  very  frequently  met  with  in  the  igneous  rocks.     Many  adventi- 

ous  enclosures  occur  in   hornblende  crystals,   such  as  magnetite 

aartz,  biotite,  etc. 

Another  ver}'  important  constituent  of  some  igneous  rocks 
>  Augite.  It  is  constantly  present  in  the  dolerites  and  allied 
>cks.  Under  the  microscope  it  is  readily  recognised,  its  colour  is 
rownish  or  yellow,  and  it  is  oft  mi  very  distinctly  crystallised.  Its 
Hrstals  are  frequently  very  much  cracked  in  an  irregular  manner,  the 
isult  of  strain  during  consoliilatiou;  their  sections  are  usually  eight 
ded,  which  may  help  us  to  distin:Tnish  InHween  them  and  those  of 
irnblentle,  which  are  six  sided.  Tlie  double  refraction  of  augite  is 
>werful,  and  in  thin  sections  it  polarises  with  brilliant  colours,  it  is 
*>  «iichrt)ic,  the  dichroism  b^ing  of  a  purplish  tint.  Augite  crystals 
t-3n  ontain  numarous  enclo^ure^,  sucli  a<  biotite,  leucite,  magne- 
:e,  etc.  Occasionally  the  augite  will  be  a  mere  cell-like  crystal, 
le;l  uj>  with  a  multitude  of  microscopic  minerals.  Augite  also 
•quently  occurs  in  the  form  of  minite  crystals,  some  curved,  others 
lb-shaped,  or  split  into  dichotomous  points. 


1i>6  HKLLW-.  ia>-mc«cf>nf'it  ^TKrorBK  cr  kotju.        ^Mm 

liailagti,  wUev  ciT8t«Ui*e<i.  n>m»pciiuls  vHfa  fn^i^^^i 
it  tf  more  I'^ni  fouuti  iu  gnuiiilv  agigrvgatious,  aai  fiffi^^^Hi 
bordering  cantiec  in  the  iiutm  ;  ii»  ooloar  u  green  «r  bimqi^^Bl 
lectinDS  i)  shows  dJBtiort.  striatinu  panlled  U>  the  ehief  <^^^B 
graphic  ftxis,  and  B  *o«)i>whu  i.-uui!(riitri<' Btnii-turv  is  sumetimei^^^H 
by  littte  tv>l«>ur  riugs.  Like  oihei  minerals,  eocloeuras  are  ftsfVi^H 
it.     Dialla^  ta  only  im  ntt«TVil  firm  i>r  augito.  ^H 

Olirine  in  of  freijut^nt  uc<;iirTeuco  in  igneous  rocbi,  hitt^H 
the  oMcr  a<  well  ms  in  tlie  morv  recent.  Sections  of  oliriiif  nyitdH 
iiDfleT  the  imcroscApe  arv  greenish  gny  or  pulourless,  and  ihp  niiitflH 
h«9  A  iKN'.iiliar  (fmniiUtoil  looldiig  flurfiacfi,  which  bcoo)ii<>M  voy  tlias^f 
when  jwlftriiwil,  having  an  (ipnlcsciriit  appearance.  Tlic  f-rrrtabB^B 
atao  froqiionlly  tissureiL  .Uong  thi.-»u  tUsnres  metauioi^iktfan  iioAsfl 
■cen,  fibrous  deposits  of  oxide  of  iron  and  of  ^erpentiiK>  sn  (omM^B 
giving  tho  mineral  a  green  reticuUt«(l  look.  Sometime*  t)ie  <>Gn^| 
will  be  completely  cliangtid  into  A.>rp<iutiQ(>.  In  some  rock*  LeMgH^I 
orystak  of  oHiine  occur,  octa^ouil  at  well  as  unsymmetricAl  ««ctili^| 
are  als<i  frequently  weu.  depending  ii^iou  the  angle  at  which  iJi^mI 
cut.  The  angles  of  the  uryatAli'  are  often  rounded.  When  orcarriil  V 
in  basjilM  it  lias  been  observed  that  the  oUiine  cr>'stiiU  an?  frsg-  I 
mentary,  and  the  seimrated  parts  of  individu&l  crystals  are  ofUi  I 
present,  proving  the  motion  of  the  enclosing  mineral  mass  subeopiait  I 
to  their  formation.  Olivine  ia  vety  generally  met  with  as  a  psendu-  I 
morph,  and  tho  irregular  patches  into  which  it  is  resolved  by  th»  | 
polariscope  shows  clearly  the  distinction  betweeu  an  apgregat*  snd ' 
single  uuifonii  cryst;il 

A  common  constituent  of  some  of  the  lavas  of  VesnTJiu,  it 
Eifel  and  of  a  few  other  localities,  is  Leucite,  a  mineral  which  sesM 
in  part  to  replace  the  felspar  of  other  similar  lavas.  It  is  also  ia«mt 
in  smaller  quantities  in  some  few  other  igneous  rooks.  It  ia  eui^ 
recognised  under  the  microscope,  occurring  either  in  rounded  gniu 
grouped  together  in  bands,  or  in  fine  octahedral  crystal  sections,  h 
small  grains  its  behaviour  is  like  a  glass,  but  when  occiirriiig  in  laigs 
niasses  it  presents  when  polaiised  a  very  marked  and  charactenttiD 
appearance,  viz.:  interference  spectra  or  lamellar  polanistioii,  wliiob 
has  already  been  described.    The  leucite  cryatftls  between  aioiwi 
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inu»  exhibit  a  remarkable  series  of  parallel  stripings  of  a  dark  or 
lib  gr^  tint,  intersecting  each  other  at  an  angle  of  HO  *  or  90^. 
ft  rotating  the  analyser  the  dark  bands  \iill  become  clear,  and  the 
fanh-grey  will  present  the  usual  phases  of  doubly  refracting  crystals. 
■■cite  generally  contains  very  numerous  enclosed  microlites  of 
itfu  and  augite,  and  granules  of  magnetite,  etc.,  which  are 
sqaently  found  arranged  in  concentric  rings  or  symmetrical  zones, 
lag  sometimes  parallel  to  the  boundaries  of  the  crystal. 

Nepheline,  a  frequent  mineral  in  volcanic  rocks,  plays  a 
■7  important  part  in  some  ba.salts  and  lavas.  It  occurs  very 
nerally  in  hexagonal  or  rectangular  forms.  The  hexagons  being 
it  at  right  angles  to  the  vertical  axis  \n\\  not  polarise,  hut 
Btaons  which  are  parallel  to  it  polarise  with  a  hrownish-yellow  or 
lit  grejrish-blue  colour.  What  appears  to  he  a  line  grey  dust  is 
onetimes  seen  in  nepheline  cr}'stals,  which,  with  a  higli  power,  is 
(olvable  into  glass  or  Huid  cavities.  Very  small  green  microlites, 
nllel  to  the  long  axis,  are  also  found  in  nepheline.  The  enclosures 
I  sometimes  densely  accumulated  in  the  centre  of  the  crystAls.  At 
ler  times  they  are  seen  to  occupy  zones  ])arallel  to  their  houndaries. 
irasionally  nepheline  crystals  exhibit  aggregate  polarisation,  and 
ire  crystals  will  be  found  converted  into  an  aggregate  of  zeolites. 
oily-looking  green  or  pinkish  variety  of  nepheline,  which  is 
iom  distinctly  crystallised,  is  occasionally  found  to  take  the  place 
this  mineral  in  the  older  igneous  rocks,  and  may  be  considered  in 
jrence  to  nepheline,  to  be  what  othoclase  is  to  sanidine,  it  is 
)wn  under  the  name  of  Khvolite. 

We  may,  in  the  next  place,  notice  Ajiatitc.  It  is  soiue- 
at  difficult  to  distinguish  between  apatite  or  nepheline,  but 
ere  the  two  minerals  occur  together  it  will  be  observed  that  the 
cagoual  crj'stals  of  nepheline  are  somewhat  larger  than  those  of 
itit«;  and  it  may  also  be  noticed  that  whilst  nepheline  occurs  in 
►rt  colourless  rectangles,  the  apatite  will  form  long  colourless 
dies;  both  minerals  are  hexagonal,  and  by  this  may  be  distin- 
shed  from  minute  sections  of  felspar. 

Socialite  is  a  representative  of  a  gi'oup  of  isomorphic  regular 
lerals    found    in    volcanic   rocks.      Microscopic    sections    show 


172  MBLLO:   MK^ROSrOPIOAL   STRUOTURK  OF   R0CK8.. 

quartzites,  clays,  shales,  and  slates  and  schists.  The  prevalent 
minerals  in  these  will  be  found  to  be  quartz,  mica,  and  Tarions 
species  of  felspar;  the  felspars,  as  well  as  other  minerals  occasion- 
ally seen,  are  frequently  decomposed  and  pseudomorphosed.  In 
sandstone  and  grit  rocks  a  microscopical  examination  of  the  condi- 
tions of  the  structural  grains  will  afford  some  clue  as  to  their  antiquitj; 
some  sands  will  present  grains  only  partially  worn,  whilst  others  will 
be  built  up  of  more  or  less  angular  grains;  by  observations  of  this 
sort  Dr.  Sorby  has  pointed  out  that  we  may  "  learn  whether  sand  is 
of  recent  and  comparatively  local  origin,  or  of  very  ancient,  and 
transported  far  from  its  original  source  by  drifting  along  the  bottom." 
The  presence  again  of  fractured  grains  vnW  sometimes  "  indicate 
some  unusually  violent  local  action.*'* 

Slates  need  to  be  very  closely  examined  in  order  to  ascertain 
their  character,  whether  those  we  are  investigating  are  a  mere 
aqueous  sediment,  fonued  by  the  disintegration  of  older  rocks,  or 
whether  thoy  arc  a  volcanic  ash.  The  microscope  applied  to  the 
coarser  varieties  will  enable  us  to  decide  the  question;  also,  whether 
as  regards  the  former  class,  the  slate  was  derived  from  a  coarse- 
grained granite  or  felsite,  or  from  a  fine-grained  micaceous  rock;  the 
coarser  rock  would,  Dr.  Sorbv  has  shewn,  vield  a  kaolinitic  clav-slate, 
whilst  the  finer  one  would  originate  a  micaceous  clay-slate,  since  the 
mica  in  such  fine-grained  felsites, etc.,  would  not  be  separated  fi*omthe 
kaolin,  as  it  would  bo  where  occurring  in  larger  flakes  or  leaHi^s. 
which  would  ho  loft  hohiiid  with  the  quartz  grains  as  sodinienls  were 
formod  to  produce  micaceous  sandstones  and  grits. 

In  tho  case  of  an  ash,  tho  coarser  portions  of  a  slate  will  show 
that  it  d()j>  n')t  c  )nslst  m^relv  of  the  broken  frafrments  of  some 
older  rock,  hut  there  will  often  be  direct  evidence  of  an  igneous 
origin,  sucli  as  the  presence  of  puniicoous  material,  whilst  numerous 
gas  cavities  vnW  bo  found  both  in  the  fels])athic  crystals  and  in  jH^r- 
tions  of  the  base.  In  some  of  the  slates  of  the  North  of  England 
pumice  occurs  in  fairly  large  fragments,  having  its  cavities  filled  with 
calcite. 

*  Q.  J.  G.  S  ,  vol.  xxxiv.,  part  2.     •'  On  the  Structure  and  Origin  of  Noa- 
calcareous  Stratified  Hockf,"  hy  Dr.  Sorb;r,  F.R.S  ,  etc. 
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Aiagonite,  another  form  of  calcic  carbonate,  differs  altogether 
m  calcite  by  it«  cleavage,  which,  instead  of  being  rhomboidal,  is 
Bchoidal,  and  under  the  microscope  has  a  foliated  appearance, 
luch  is  well  seen  in  some  sections  of  ('arrara  marble. 

Another  secondary  formation  occasionally  found  filling  amyg- 
ikidal  spaces  is  chalcedony,  a  variety  of  quartz.  It  is  an  exquisitely 
emtifiU  object  when  polarised,  showing  a  minute  crystalline  radiated 
tracture,  gorgeously  coloured,  and  j)rpsontin^  also  fine  illustrations 
r  interference  spectra. 

Delessite  is  a  mineral  which  is  not  unfrequently  found  in  amyg- 
doids,  either  completly  filling  up  cavities  or  else  coating  their  sides, 
iider  the  microscope  it  lias  a  concentric  banded  structure,  ^ith  a 
diating  growth  between  the  bands,  or  rather  cutting  through  them, 
le  concentric  lines  follow  the  outline  of  the  cavities.  The  colour  of 
is  mineral  is  green,  and  it  is  transparent  and  pleochroic.  Between 
>ssed  prisms  the  radial  forms  of  delessite,  especially  sections  across 
lygdaloidal  enclosures,  show  the  interference  cross  ver>'  beautifully. 

Amongst  the  seroudarv  fonnations  in  the  volcanic  rocks  zeolites 
various  species  are  i-oiuinou,  both  filling  micro.scopical  as  well  as 
icr()S<.*opical  cavities.  In  all  of  them  we  may  observe  the  same 
idencv  to  a  concentric  or  fibrous  ytructure.  Their  natural  colours 
.»  varied,  yellow,  brown  and  jxroew  tints  beini,^  the  most  common,  as 
11  as  white. 

In  studying  the  microscopical  stnicture  of  igneous  rocks,  certain 
*ts  m«\v  be  ded.iced,  amongst  which  may  l)e  mentioned,  that  it  will 
jx)S.sible  to  g.ither  whether  the  rock  was  rai)i(lly  or  slowly  cooled; 
^Oi-k  full  of  minute  crystals  will  have  consolidated  more  rapidly 
an  one  ih  which  these  are  lar^^  and  well-formed.  And  rocks 
minding  in  microlithic  crystals  may  be  considered  to  have  solidi- 
d  near  the  surface,  or  to  have  been  ejected  as  molten  lavas;  whereas 
iist»  i'.i  which  the  crystals  are  large  woidd  be  slowly  formed,  cooling 
rv  ^adually  under  j)ressiire  and  probably  at  a  considerable  depth 
l<»w  the  suHace.  Then,  a./ain,  we  shall  gather  that  those  crystals 
lich  «are  most  perfectly  developed  will  have  been  the  first  fonned 
es,  and  these  will  often  be  found  to  have  considera})ly  modified  the 
matiun  of  the  otlnTS  in  the  same  rocks. 
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It  hiia  been  □•n«d  iliat "  the  igiKons  rocks  itf  the  7emuj  ol 
noent  periixU,  as  a  geoenl  niW\  Mhihii  lar  less  perfpolly  cmullill 
strnctiirea  thta  thc^  wti^  beton^  to  th«  older  fonBati«u.<.   ifjo, 
(be  oilier  tbe  nick  is.  the  gnM»r  ili«  fimhabilit}-  that  its  minsil 
.   coDBtitaents  wDl  have  undetgoite  atteratioD,  Bomelimea  this  irili  k 
■0  graat  that  hardlj:  one  wil]  reniKin  in  it«  original  form.    AugiU 
may  be  eouvened  inlo  borablenJe.  oliviue  ami  enstatitc  into  Mtp* 
tiue,  ami  »>  on.    .Vlfo  luauy  rook  fomiiitg  minerals  mar  be  nud*,'* 
Profeseor  J.  W.  Jiidd  has  poiiite^l  out,*  "to  assume  new  ao'l  imtiiali> 
aspects   by  the  derelopemuit  of   enclosures    aloti^   .-iitsiit  plum 
within  tl)Hr  cry»talK"    'lima  some  pyroxenic  miuernlii  are  ran  ta 
contain  numerous  eiiclosnms  tn   the  form  of  lliin  )>lHtr-->  And  nil 
arnuigetl  atoug  ]iamUe]  pbuiei«  in  tbe  crystala.  thei^,  when  thenjttA 
am  lookol  at  in  certain  positions,  pve  it  a  peculiar  sH-mi-metiUic 
luBtre  or  "chatojunt"  ch!)ra<~t«r.  wliich  is  termetl  schiHiTinttiDii,  tke 
diallaj^'  and  hj-persthene  are  flliown  to  be  scbillerined  limiis  of  augite 
and  en»tnt)tc,  nnd   I>rflfe«m>r  Jivlil  obevrvi-it  that  "the  pnxl  action  of 
the  scbillenzed  condition  is  related  to  the  depth  at  which  tlie  crystA 
have  originally  existed;  schillerieed  forms  being  fonmi  only  in  <i«p- 
stilted  iutni.-^ivf  iuii.'i»cs.     The  solvent   acliMU  of  IieutLil  wal*r  and 
other  fluids  acting  under  great  pressure  attacks  tbe  crystal  itbiig 
certaiu  planes,  not  always  cleavage  planes,  but  of  cbeniical  weaknen, 
n^ative    crj'stals  are  thus    formed  which   become  filled  with  the 
products  of  decomposition." 

In  the  older  igneous  rocks  of  Pala'OEoic  age  it  not  unfrequentlj 
happeus  tliat  tbe  whole  of  tbe  original  minerals  will  have  been  con- 
verted into  pseudomorpbs,  partly  by  deep-seated  action,  partly  by 
atmospheric  agencies,  and  often  as  the  rock  is  traced  from  within 
outww^is,  the  alteration  will  be  found  to  increase.  Where  eztieme 
change  has  taken  place  it  will  sometimes  be  possible  to  infer  thit  > 
given  mineral  has  once  formed  part  of  a  rock,  by  tbe  charactetistK 
enclosures  which  are  found  in  the  alteration  products. 

Another  point  which  has  been  made  out  b  that  there  are  distinct 
petrogntf^cal  provinces  within  which  the  rocks  erupted  during  Hf 
■Q-J.  a.a,ToLxll.,pl.8. 
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-ticular  geological  period  present  well-marked  mineralogical  or 
croscopical  peculiarities  which  distinguish  them  from  rocks  belong- 
;  to  the  same  general  group  which  were  simultaneously  erupted 
some  other  provinces.* 

Having  thus  briefly  noted  the  characters  of  some  of  the  principal 
itures  of  the  igneous  rocks  and  their  associated  minerals,  as 
iiibited  by  the  microscoi)e,  we  may  pass  on  to  a  short  consideration 
the  general  microscopical  characteristics  of  the  aqueous  rocks. 

In  looking  at  these  we  shall  be  at  once  struck  with  the  very 
iffereut  appearance  presentetl  as  compared  with  those  of  igneous 
rigiii.  Take  for  instance  a  thin  section  of  a  sandstone,  no  matter 
wr  fine-grained  it  may  be,  we  shall  at  a  glance  jierceive  it  to  be  an 
fQg[regation  of  particles,  more  or  less  rounded  and  water-woni,  of 
Tiartz  and  other  minerals,  evidently  derived  from  the  breaking  up  of 
fcber  n)cks.  Clays,  shales,  ami  most  of  tlio  slates  present  a  some- 
hat  similar  appearance,  although  with  a  more  minute  structure,  ' 
hich  in  the  slaty  rocks  is  sometimes  considerably  modified  by  the 
Fects  of  pressure,  as  well  as  by  other  agencies,  since  their 
•St  deposition  as  sediments.  Again  the  microscope  will  in  many  of 
ese  jiqueous  rocks  bring  to  view  traces  more  or  less  distinct  of 
ganisnis.  Some  of  tlie  clays  and  shales,  and  especially  the  lime- 
>ne,  will  be  found  to  contain  foraniinifera,  diatomaceje,  and  other 
Inute  fonns  of  the  life  of  the  geological  period  to  which  they  belong. 

The  aqueous  rocks  may  ])e  conveniently  divided  into  two  groups, 
e  non-calcareous  and  the  calcareous. 

The  fonner  have  been  derived  from  the  breaking  up  of  rocks  of 
rlier  date,  in  the  first  instance  those  of  igneous  and  uietamoq)hic 
igin,  thus  when  we  come  to  examine  the  materials  of  which  they 
3  comi>osetl,  we  find  that  they  are  the  same  minerals  for  the  most 
rt  with  which  we  have  already  been  made  familiar  in  our  study  of 
e  plutonic  and  volcanic  rocks,  only  conuninuted,  broken,  and  more 
less  rolled  and  water-worn,  and  sometimes  corroded  and  partially 
composed.  A  careful  study  of  the  individual  particles  of  a 
dimentar}'  rock  will  enable  us  very  often  to  trace  its  origin. 
le  common  non-calcareous  rocks  are  the  sandstones  and  grits,  and 

*  Jndd,  Q.  J.  a.  B..  voL  xlii,  pL  1. 
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uutiites.  clays,  sh&les,  and  slates  and  schists.  The  prEvakiil 
iiDerals  in  these  will  be  foiui'l  to  he  quartz,  mica,  and  ruinai 
[»ecie9  of  felspar;  the  felspars,  as  well  an  other  minerala  occwim- 
llj-  Been,  are  fre<iiieiitly  decomposed  and  i>seudoinorphowi.  Id 
andstouc  and  grit  rocks  a  microwopical  examiDatioti  of  the  condi- 
ions  of  the  structural  grains  will  aSbrd  some  clue  aa  to  their  antiniuij; 
MDe  samla  will  present  gcaius  only  p&rtially  woni,  vhilst  others  will 
le  built  up  of  more  or  less  angular  ^aius;  by  observntions  trf  tli 
ort  Dr.  Sorby  has  pointed  out  tliat  we  may  *"  learn  whether  swid  a 
if  recejit  and  comparnlively  local  orijnn,  or  of  ver>'  aacienl,  i» 
ransiwrted  far  from  its  original  source  by  drifting  along  the  bottno 
'he  presence  again  of  fractured  grains  will  sometimes  "inditW 
some  unusually  violent  local  action."* 

Slates  need  to  be  very  closely  examined  in  order  to  asceniia 
tlieir  character,  whether  those  we  are  investigating  are  a  mO*  I 
atlueouB  sediment,  formed  by  the  disiut<'j{n>tion  of  older  rodu,  "• 
whether  they  are  a  volcanic  ash.  The  microscope  applied  to  !**• 
enarsGT  varieties  will  enable  us  to  deci'le  the  question:  also,  whetliiJ* 
as  reganls  the  former  class,  the  slate  was  derived  from  a  conR^" 
grained  granite  or  felsite,  or  from  a  &ie-gnuned  micaceous  rock;  ^■^ 
coarser  rock  would.  Dr.  Sorby  has  shewn,  yield  a  kaolinitic  clay-sUus^- 
whilst  the  finer  one  would  originate  a  micaceous  cUy-slate,  siace  tii^ 
mica  in  such  fine-grained  felsites, etc.,  would  not  be  separated  irom  tl)^ 
kaolin,  as  it  would  be  where  occurring  in  larger  flakes  or  lesfiet*-^ 
which  would  be  left  1>ehiud  with  the  quartz  grains  as  sediments  wn? 
formed  to  produce  micaceous  sandstones  and  grits. 

In  the  case  of  an  ash,  the  coarser  portions  of  a  slate  will  sho* 
that  it  doj.)  not  c^n^ist  m3rely  of  the  broken  fragments  of  un' 
older  rock,  but  there  will  often  be  direct  evidence  of  an  igneoni 
origin,  such  as  the  presence  of  piimic«ous  material,  whilst  uuraeroiis 
gas  cavities  will  be  found  both  in  the  felapathic  crystals  and  ia  p^- 
tions  of  the  base.  In  some  of  the  slates  of  the  North  of  Engliwl 
pumice  occurs  in  fairly  large  fragments,  having  its  cavities  filled  wit)> 
calcite. 


*  Q.  J.  Q.  S ,  vol.  uilT.,  part  2.    "  On  ths  Stmotare  and  Ori^  of  Vw 
•loaiMoi  Btratlfled  Rook*,"  by  Dr.  Botby,  P.R.S  ,  «ta. 
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Turning  to  the  second  or  calcareous  group  of  aqueous  rocks, 
«  have  before  us  a  large  and  very  interesting  field  for  microsco- 
Acal  research  The  greater  part  of  the  limestone  rocks  is  organic 
in  its  origin,  that  is  to  say,  it  is  built  up  out  of  comminuted  shells, 
corals,  and  foraminifera.  We  have  but  to  look  at  a  slab  of  the 
common  fossiliferous  limestone  of  Derbyshire  to  perceive  without 
any  instrumeutal  aid  that  it  is  one  dense  mass  of  broken  organisms, 
«ncriaital  stems,  fragments  of  shells,  etc.,  and  the  microscope 
▼ill  show  that  finer-grained  parts  are  equally  full  of  minute 
ioramiuifera,  and  other  remains  of  an  abundant  fauna  existing 
once  ill  the  carboniferous  sea.  It  is  the  same  with  many 
other  limestones.  Dr.  Sorby  in  liis  very  interesting  address 
to  the  Geological  Society  of  London,  in  1879,  entered  with 
some  minutehess  into  the  question  of  the  origin  of  limestones 
'Dd  their  structure,  and  he  observed  tliat  in  studying  these  rocks 
'  knowledge  of  the  differences  in  the  mineral  constitution  of  cal- 
sreous  organic  bodies  is  very  essential.  In  order  to  gain 
Jch  knowledge  both  chemistry  and  the  microscope  have  to  be  em- 
'^yed.  He  has  pointed  out  that  in  the  structure  of  shells  the  two 
*^««  of  carbonate  of  lime  aragonite  and  calcite  occur,  sometimes  also 
tne  phosphate.  One  somewhat  iiiiportaiit  point  connected  with 
*s  IS  that  whereas  calcit^^  is  a  stable,  aragonite  is  an  unstable  condi- 
gn of  carbonate  of  lime  ;  shells  in  which  calcite  is  the  prevailing 
^terial  would  be  more  readily  preserved  than  those  formed  of 
Ugoiiite,  and  the  absence  therefore  of  the  remains  of  species  in 
hich  aragonite  occurs  would  not  prove  that  such  species  were  non- 
distent  in  the  fauna  of  a  given  formation.  "Thus  then  a  knowledge 
t  the  structure  of  fossil  shells  and  other  organisms  necessarily 
•sists  us  much  in  studying  the  fragments  which  constitute  so  large 
part  of  many  limestones." 

Again,  there  are  limestones  whose  origin  is  distinctly  chemical, 
e  carbonate  of  lime,  or  magnesia,  has  been  precipitated  from 
hit  ion,  or  in  the  case  of  dolomite,  the  carbonate  of  lime  may  have 
LMi  partially  replaced  by  magnesia.  ^Microscopical  structure  alone 
11  not  suffice,  however,  to  enable  us  to  determine  whether  the  rock 
der  examination  is  of  organic  or  chemical  origin*     Some  limestone 
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rocks  ftlflt)  have  been  so  greatly  altered,  that  although  they  insj  luw 
beeu  onco  iiighly  fossilifemuB,  all  trace  of  organic  enatence  has  be« 
removBd  and  they  present  a  mass  of  mere  cryr^tattiue  mal«rUL 

Calc  tnff,  which  is  really  a  chemical  precipitate,  will  ofttiiita 
found  upon  microscopical  examination,  to  contain  reoiaiDs  of  cdh- 
fervn  and  diatomaceje  which  have  been  enclosed  in  it,  iipim  •lis6ol^ 
ing  it  in  hydrochloric  acid  the  confervte  may  be  found  in  the  retiJin 
whilst  the  dintoms  will  have  been  dissolved.  Oolitic  limeslonei^ 
ail iiitercHtiug structure  tmder  the  microscope,  the  conceutric  chuKtff 
of  the  grains  ami  the  accumulation  of  the  crystalline  prisms  of  aieUt 
urouuii  H  nucleus,  a  grain  of  sand  or  a  foraniiuifer,  is  well  !«eL 
Some  oolitic  grains  will  bo  found  tfl  l>o  concentric,  others  ndiilti 
and  a  third  cla.s8  recrj-stalliKed. 

Chiilk  will  abundantly  rejMiy  the  microscopist  who  will  deWtt 
thne  to  its  study.  A  vast  ahtmdnncc  of  foraminifera,  fragiuuiiUi' 
shells,  )M)lyxoa,  echinodennata.  and  ajwuge^  will  \ie  found  to  cow* 
tuM  this  rook,  which  ia  n  perfect  treasury  of  oi^'anic  wealth 

Here  ttiis  outline  of  an  import^it  branch  of  microscopical  jwmA 
must  comptoactose.muchmoremighthave been saidupon  every  Ittini 
of  the  subject,  some  points  have  been  altogether  omitted  whii 
might  have  l)een  alluded  to,  but  enough,  1  trust,  has  been  said  H 
show  what  a  wide  tield  here  lies  open  to  the  diligent  student,  ob 
every  side  questions  are  yet  awaiting  answers,  and  beyond  all  dontl 
many  cannot  receive  them  until  the  microscope  has  been  carefully 
employed.  For  details  and  for  a  full  investigation  of  the  siitja* 
the  student  must  be  referred  to  the  elaborate  works  and  papers  rf 
auch  men  as  Sorby,  Bonuey,  Tealo,  Hutley  and  others,  in  this  countrj, 
and  to  those  of  Zirkel,  Roseubusch,  Renard,  Fonqui?,  Levy,  iwl 
many  others  on  the  continent. 
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PREHISTORIC    REMAINS  REOBNTLY    DISOOYERBD    IK   WBKSLBTDALB. 

BT    W.   HOBNE,   LETBURN. 

Wensleydale,  in  the  North  Riding  of  Yorkshire,  extends  nearly 
and  west,  with  a  length  of  about  thirty  miles;  it  is  from  two  to 
e  miles  in  breadth,  and  is  one  of  the  most  fertile  valleys  in 
land.     Yoredale  was  the  ancient  name  of  the  valley,  before  the 
ons  built  a  church  at  Wensley,  and  gave  the  Saxon  name,  Wensley- 
I,  to  it.   The  river  retains  its  ancient  name  the  Yore.    The  market 
n  of  Leybum  stands  on  the  north  side  of  Weusleydale,  650  feet 
Te  sea  level.     The  town  is  built  upon  the  twelve  fathoms  or 
in  limestone  of  Phillips*  Yoredale  series ;  the  beds  gradually  dip 
the  east.     The  limestone   is  only  ten  feet  thick,   having  been 
luded  during  the  ice  age.     On  the  north  platform  of  the  Leybum 
Iway  station  there  is  a  fine  shelf  of  limestone  rock  exposed,  show- 
jstrijeand  scratches  in  an  easterly  direction,  with  boulders  and 
ift  overlaying  it.     To  the  west  of  Ley  burn  the  shawl  is  a  bold 
aestone  terrace,  extending  almost  unbroken  for  a  distance  of.  two 
les,  gradually  rising  until  a  height  is  attained  of  870  feet  above 
I  level.     The  limestone  at  this  point  is  about  sixty  feet  thick, 
ming  a  very  bold  escarpment  overlooking  the  valley,  and  forms  the 
ebrated  walk  c.'\lled  Leybum  Shawl.  The  alternating  limestones, 
tstones  and  shales  add  greatly  to  the  beauty  of    the  district. 
Out  three-quarters  of  a  mile  to  the  west  of  Leybum,  and  below 
main  limestone,  there  is  a  small  j)lateau  extending  a  hundred 
<ls  and  varj'-ing  from  twenty  to  forty  feet  wide,  this  flat  piece  of 
Und  rests  upon  a  thick  bed  of  shale  which  is  gradually  slipping 
''n  the  brow  of  the  hill.     On  the  face  of  the  uppermost  slip  I 
ie  a  careful  search  in  March,  1884,  when  I  discovered  a  small 
ie  of  bone  projecting,  about  2  feet  6  inches  below  the  surface, 
i  bone  I  removed,  and  to  my  astonishment,  found  a  number  of 
ill  bones,  in  fact  the  entire  remains  of  a  human  foot.    I  communi- 
st this  discover}'  to  the  Honourable  W.  T.  Orde  Powlett,  and  we 
n,  after  a  few  hours  work,  had  the  satisfaction  of  unearthing  one 
the  earliest  intemients  of  this  district,  of  which  a  carefwl  xeeot^ 


has  been  kept.  The  ekeieton  was  laid  on  the  left  side,  with  'ia\ 
knees  a  little  drawn  up,  the  hea'l  to  the  north.  The  Kmea  ««(  a 
very  soft  state,  much  broken,  and  partly  displaced.  ThUnajrfcl 
accounted  for  by  the  long  time  they  have  been  in  the  earth,  nod  t« 
the  gradual  slipping  of  the  shale.  The  skull  was  ciurtheii  ilnuA 
flat,  thp  jaw  broken,  and  the  teeth  nearly  alt  lying  loi>ae;  two  of  di 
teeth  were  slightly  decayed,  all  shewing  the  result  of  nia^ticatiimiot 
woni  flat  on  the  eilge.  1  put  the  skull  together  as  well  as  ihe  Mm 
fragments  would  allow.  Near  the  left  shoulder  we  fniind  a  boat 
implement,  maiie  of  a  piece  of  deer's  horn  nearly  two  incliM  o 
leiiRth,  the  centre  cut  i>ut,  but  leaving  the  emU  complete. 
As  far  as  I  have  been  able  to  ascertain  it  if  iiniiiue,  H' 
tiimilar  iniplemenl  liati  hitherto  l>een  found  in  Jvnj^lau'i,  ami  mW 
appears  Ui  l>e  soiiiuthiug  new,  variouH  opiuions  have  b«ii  eJiw««i 
as  to  its  use.  but  in  this  instance  I  have  held  to  my  own,  tliat  il  *v ' 
a  simple  bra<-e  In  fa^n  the  skin  cloak  acrose  tlie  shoniders,  Pnitatll 
the  owner  was  interred  in  the  skin  cloak,  and  this  ini|ileiaeDtni 
used  to  fanteu  it.  The  position  tt  was  found  in  was  just  the  who 
should  expect  to  tind  it  if  ui^ed  for  such  a  purpose. 

We  a.U>  fouii.i  several  l.ojies  «f  n-indeur  mi  the  leli  -i^lt  d  tV 
skeleton:  the  large  bones  had  been  split.  Pieces  of  charcoal  wd* 
scattered  amongst  the  soil,  but  not  in  such  quantitiea  as  is  ubw 
found  with  British  burials.  In  March,  1885,  accompanied  by  Ml 
Powlett,  I  was  fortunate  in  flnding  another  interment  ten  feet  to  A 
west  of  the  first  one,  and  the  same  depth  below  the  surface,  two  fei 
six  inches.  The  skeleton  was  laid  on  the  left  side,  head  to  thenoid 
and  near  the  skeleton  we  found  a  pear-shaped  pebble,  worn  smoi^ 
The  bones  very  soft  and  broken;  the  sknU  crushed  into  fiagmori 
lower  jaw  broken,  but  all  the  teeth  either  in  the  jaw  or  laid  in  do 
proximity;  the  whole  of  the  teeth  were  sound  ana  in  good  conditio 
but  very  hard,  worn  down  in  some  cases  to  the  base  of  the  ctm 
and  perfectly  flat,  evidence  I  tliink  of  having  been  worn  down  1 
some  gritty  substance  conveyed  into  the  mouth  with  tbe  feo 
We  have  tested  the  ground  in  several  places  and  found  danm 
split  and  broken  bones,  burnt  stones  and  pot  boilers,  and  I  have : 
doubt  this  place  was  used  as  a  camping  ground  for  a  rery  loiy  pant 
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iifdl  as  a  place  to  inter  the  dead.    Sheltered  by  the  high  cli£fs  on 

Borth,  and  overlooking  the  yallej  below  to  the  river  Yore,  it  is  an 

it  situation  both  for  shelter  and  defence.    The  graves  must 

be^i  very  shallow  when  first  made,  as  the  lowest  part  of  the 

stratum  is  near  the  same  depth,  and  we  must  allow  a  few 

for  the  accumulation  of  vegetable  soil 

THE  LADT  ALGETHA  CAVE. 

The  Cave  is  situated  about  one  and  a-half  miles  to  the  west  of 
^bom,  near  the  end  of  the  beautiful  walk  on  Leybum  Shawl,  in 
twelve  £&thom  or  main  limestone,  at  about  870  feet  above  sea 
loud.     The  discovery  of  this  cave  was  almost  accidental ;   while 
^ttddng  a  walk  with  my  young  friend,  Mr.  C.  E.  Dixon,  I  observed  a 
-   "mw&et  hxge  rabbit-hole,  and  while  examining  the  hole,  the  ground 
f-  neir  it  seemed  to  have  sunk  down  a  few  inches  ;  in  walking  over  it 
^   Aground  sounded  hollow.     I  next  examined  the  edge  of  the  rocks, 
nd  found  a  small  fissure  ;  and  about  12  feet  below,  I  found  a  rabbit- 
^.  liole  going  horizontally  into  the  face  of  the  rock,  and  a  rotten  tree 
stump  just  in  front  of  the  hole,  I  now  felt  sure  the  long  looked-for 
ciTe  was  discovered  ;  my  impressions  I  communicated  to  the  Hon. 
W.  T.  0.  Powlett    We  set  to  work,  and  soon  satisfied  ourselves 
that  we  had  discovered  a  genuine  cave,  filled  up  to  within  6  inches 
of  the  roof.   While  removing  the  earth  from  the  entrance  of  the  cave 
^e  found  a  quantity  of  charcoal,  broken  bones,  and  burnt  stones; 
also,  a  small  fragment  of  Roman  Samian  pottery,  about  one  foot 
below  the  surface,  and  just  outside  of  the  cave  ;  it  is  evident  the 
cave  was  filled  up  when  this  piece  of  Roman  pottery  was  placed 
there.   The  whole  of  the  earth  has  been  cleared  out  for  about  20  feet, 
the  whole  length  of  this  small  cave.     The  entrance  is  only  4  feet 
4  inches  wide,  by  4  feet  high  ;  but  inside  7  J  feet  high,  and  5  to  7  feet 
in  width  ;  about  10  feet  beyond  the  entrance  the  roof  had  broken  down, 
thus  causing  the  depression  on  the  surface,  near  the  rabbit-hole  that 
first  took  my  attention;  the  lower  part  of  the  cave  was  filled  with 
clay,  while  the  upper  part  was  filled  with  cave  earth  and  stones  ;  but 
throughout  we  found  teeth  and  bones  of  animals,  and  charcoal.     At 
the  bottom  of  the  Cave  there  is  a  fissure  varying  from  7  to  12  iuche» 
wide,  filled  with  clay  ;  in  the  fissure  we  fouml  uear  the  whole  jaw 
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with  tcetli  of  the  wild  ox,  besides  other  bones.  1  think  tlwiM 
will  go  through  the  limestone,  and  possibly  connecl  »  UjTO  d 
with  the  one  now  opened,  but  this  we  have  not  at  present  prnni 

The  bones  of  the  fuUowiug  animals  have  been  found  iaaiei 
cftve  : — ^rabbit,  hare,  hedgehog,  wat*r-rat,  fox,  sheep  or  guU,  pifti 
dei^r,  wild  ox,  bumiui  lower  jaw  broken  in  three  pieces,  snJ  ftl 
at  a  difttAnce  from  each  other  ;  when  put  tc^ether  they  foimed  t 
complete  jaw,  but  sereral  teeth  were  wantiu); ;  it  evidently 
to  a  young  peTsoii,  because  the  wisdom  teeth  had  scarccli 
through.     I  tbiuk  it  very  probable  tliat  this  jaw  iiad  been  oflirf 
into  tlic  cave  by  some  animal,  tm  we  found  no  other  h\iiuHD  buttt 
The  whole  of  the  bones  have  been  identified  by  Mr.  Wm.  Davie, 
the  British  Musc\un.     I  have  no  doubt  the  cave,  althou);h  so  vbA 
was  inliabited  by  man,  as  well  as  animals,  at  different  peht^i 
outside  the  cave  we  find  evidence  of  fire,  burnt  stones  and  clunttL 
inside  wo  found  several  broken  piecea  of  slightly  burnt  pott^i)',*^! 
of  it  only  dried,  and  the  coarsest  I  ever  met  with;  and  xxttA 
millstone  grit  pounders,  or  rubbing  stonea.     The  presence  of  tyU 
stonea  in  the  cave  I  cannot  account  for,  eic«pt  they  were  taken  in  tf| 
the  occupiers  of  tlic  cave  ;  we  found  no  tiint  implements,  or  melilrf 
any  kind.     A  photograph  of  the  entrance  of  the  cave  was  taken  If 
the  Hon,  W.  T.  0.  Powlett  while  the  work  was  in  progress.    The 
cave    was    named    the  Lady  Algetha  Cave   in  honour  of  htil 
Algetha  Ordc  Powlett,  who  was  the  first  lady  who  houonrol  u*  w4  \ 
a  visit.     Nearly  the  whole  of  the  objects  found  in  the  Cave,  as  «il 
as  ill  the  aiicif'tit  burial  and  camping  ground,  are  deposited  in  tin 
Hon.  W.  T.  0.  Powlett'a  museum,  now  in  progress  of  fbniutiin  tf 
Bolton  Castle. 

The  remains  of  small  housesteada  of  various  sizes  are  finoA 
in  several  phtces  in  the  Dale,  but  always  upon  the  gritstra* 
formation,  gritstone  being  selected  in  preference  to  limestODe  becuM 
it  was  easier  to  form  a  rude  wall  with,  as  the  stones  are  a  more  oat- 
venient  size  and  drier  tbanlimestone;  another  reason  why  t^^  ahoald 
select  gritstone  is  that  it  rests  upon  a  plate  or  shale  which  abnjt 
throws  out  the  water  that  passes  through  the  limestone  or  gritBtona 
beds,  so  they  were  sure  of  a  good  supply  of  water  doee  at  haai, 
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I  have  included  in  the  above  description  of  this  Sub-order  the 
reference  to  the  "  closure  "  of  certain  cells  which  cannot,  however,  be 
characterised  as  an  operculum  in  the  sense  generally  applied  by 
writers  on  Polyzoa. 

Faniily  I. — Stomatoporid^,  Vine. 

Report  Brit.  Assoc,  on  Fossil  Poljzoa,  1883. 

Zoariom  entirely  adherent,  simple  or  branched.    Zosecia  arranged 
in  a  single  series,  or  in  several,  which  take  a  linear  direction  generally. 
Genus  I. — Ascodictyon,  Nicholson  and  Etheridge,  Jun. 
II. — Rhopalonaria,  Ulrich. 
III. — Stomatopora,  Bronn. 

Sub-genus  Proboscina. 


Genus  I. — Ascodictyon,  Nich.  &  Etheridge,  Jun. 

Ascodictyon  Annals  and  Mag.,  Nat.  Hist.,Ser.  4,  vol.  xix.,  pp.  463-468, 
pi.  xix. 

Ascodictyon,  Vine.    Notes  on  Polyzoa  of  the  Wenlock  Shales,  Quart. 

Joum.,  Geol.  Soc,  Feb.  1882. 
Ascodictyon,  Vine.  Notes  on  species  of  Ascodictyon,  and  Rhopalonaria, 

Annals  Mag.,  Nat.  Hist.,  Aug.,  1884. 
Ascodictyon,  Vine.    Brit.  Assoc.  Report,  Fossil  Polyzoa,  1883. 

Generic  Characters.    Organism  composite,  adherent:  composed  of 
calcareous  cells  or  vesicles,  the  walla  of  which  are  perforated  by 
^'croscopical  foramina,  but  which  possess  no  single  large  aperture. 
The  cells  united  by  short  tubular  necks  or  disposed  in  clusters  and 
<^Unected  with  one  another  by  hollow  filamentous  threads,  which 
^^^ually  anastomose,  and  which  in  some  cases  at  any  rate,  are  likewise 
perforated  by  microscopic  pores. 
X.  Ascodictyon  filiformb  Vine.    Plate  Xll.,  figs.  1  to  4. 
A.  filiforme,  Ann.  Mag.  Nat.  Hist.,  pp.  78-80  fig.  1. 
A.  filiforme.  Vine,  Quart.  Jour.  Geol.  Soc.  Feb.  1882. 

p.  54. 
Habitat:   On  broken  shells  and  stems  of  crinoids. 
Localities.    Buildwas  beds,  Wenlock  shale:  Shales  above  Wen- 
lock limestone,  but  rare. 
2.  Ascodictyon  radiciformb  Vine.    PL  XII.,  figs.  5  and  7-10. 
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that  is  aT&ilable  for  Bpecial  detail,  that  is  the  cell;  growlh  ud 
are  less  essential,  but  of  relative  importance,  if  the  chiractoiistiei? 
arraugoment  is  well  and  carefully  studied.  Iq  the  follooiu; 
the  whole  idea  of  classification  is  buiJt  up  from  the  knowledge  ofttl 
structural  arrangement  of,  or  disposition  of  the  cells.  »nd  the  6| 
characters  associated  with  them.  This  will  be  niore  ob<>emUaM 
division  of  the  Polyzoa  which  I  have  been  compelled  to  found  for  k 
reception  of  certain  species.  There  is  one  group  of  Po1)To»  bik 
Silurian  rocks,  abundant  both  in  tlits  country  and  in  Anierici,  tb 
Stomatoiiorie,  that  seem?  to  link  the  Silurian  with  the  uieiLiiiiir  mi 
later  epochs,  though  species  of  Stomatopone  are  imlitunvn,  up  B 
date,  in  the  carboniferous  series;  while  the  Asc«dii.'ty,t  wliifii  w 
abundant  in  the  Wenlock  shales,  and  rare  in  the  Scotch  ci.rKWfWia 
shales,  are  present  both  in  the  Silurian  and  in  the  Devonian  n"^brf 
Ajnerica.  Species  of  this  group  may  ultimately  he  reganled « ih 
palceozoic  representatives  of  the  stoloniferous  Ctenostomata;  to** 
of  the  recent  forma  of  this  sub-order  thej-  bear  a  very  iloM  * 
simbUnce.  Of  the  Cheilostomatons  group  of  polyaoa,  so  abundal 
and  diversified  in  the  preseut  sens.  I  know  of  no  forms  hy  v\iA, 
apparent  paheozoic  types  could  bo  Jinked  together,  and  it  i«  fi^  | 
questionable  whether  the  sub-order  with  all  the  varied  characters  w*  | 
recognised  by  the  systematist,  had  an  earlier  beginning  than  il" 
middle  jurrassic.  Modified  Cheilostomatons  featurej^  may  hare  a- 
isted  however  in  the  Fenestelid«  of  the  paheozoic  rocks. 

Secondly,  there  are  throughout  the  whole  of  the  pak-eozoic  rocb. 
both  in  this  country  and  America,  a  very  peculiar  group  of  foasit 
which  are  differently  regarded,  systematically,  by  different  authon 
One  holding  that  the  group  belongs  to  the  Bryozoa,  another  t<i  tlie 
Coelenterata,  I  mean  the  Monticulipora,  but  as  the  whole  system- 
atic question  of  generic  or  specific  affinity  has  been  ably  discussed  bj 
Professor  H,  A,  Nicholson  in  his  admirable  monographs,  (Tabulate 
Corals,  1879 — and  the  genus  Monticulipora,  1880.)  I  refer  the 
students  to  these  works  for  special  detaib.  At  the  same  time  it 
must  be  admitted  that  elaborate  details  on  the  American  species, 
pointing  in  an  opposite  direction,  are  furnished  by  Mr.  E.  0.  Ulridi 
(Journal  of  the  Cincin.  Soc.  Nat.  Hist.,  1882-1885)  in  his  various 
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I  have  included  in  the  above  description  of  this  Sub-order  the 
fence  to  the  "  closure  "  of  certain  cells  which  cannot,  however,  be 
tmcterised  as  an  operculum  in  the  sense  generally  implied  by 
ten  on  Folyzoa. 

Family  I. — Stomatoporid^,  Vine. 

Report  Brit.  Assoc  on  Fossil  Poljzoa,  1883. 

Zoarimn  entirely  adherent,  simple  or  branched.    Zosecia  arranged 
tringle  series,  or  in  several,  which  take  a  linear  direction  generally. 
Genus  I. — Ascodictyon,  Nicholson  and  Etheridge,  Jun. 
II. — ^Rhopalonaria,  Ulrich. 
III. — Stomatopora,  Bronn. 

Sub-genus  Proboscina. 
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Genus  I. — Ascodictyon,  Nich.  &  Etheridge,  Jun. 

xxiictyon  Annals  and  Mag.,  Nat.  Hist.,Ser.  4,  vol.  xix.,  pp.  463-468, 
pi.  xix, 

xxlictyon,  Vine.    Notes  on  Polyzoa  of  the  Wenlock  Shales,  Quart. 

Joum.,  Geol.  Soc,  Feb.  1882. 

Dodictyon,  Vine.  Notes  on  species  of  Ascodictyon,  and  lihopalonaria. 

Annals  Mag.,  Nat.  Hist.,  Aug.,  1884. 

codictyoii,  Vine.     Brit.  Assoc.  Report,  Fossil  Polyzoa,  1883. 

Generic  Characters.  Organism  composite,  adherent:  composed  of 
careous  cells  or  vesicles,  the  walls  of  which  are  perforated  by 
CTOscopical  foramina,  but  which  possess  no  single  large  aperture. 
e  cells  united  by  short  tubular  necks  or  disposed  in  clusters  aud 
Uiected  with  one  another  by  hollow  filamentous  threads,  which 
iially  anastomose,  and  which  in  some  cases  at  any  rate,  are  likewise 
tibrated  by  microscopic  pores. 
.  Ascodictyon  filiforme  Vine.    Plate  Xll.,  tigs.  1  to  4. 

A.  filiforme,  Ann.  Mag.  Nat.  Hist.,  pp.  78-80  fig.  1. 

\.  filiforme.  Vine,  Quart.  Jour.  Geol.  Soc.  Feb.  1882. 
p.  54. 

Habitat:   On  broken  shells  and  stems  of  crinoids. 

Localities.     Buildwas  beds,  Wenlock  shale :  Shales  above  Wen- 
lock  limestone,  but  rare. 
-  Ascodictyon  radiciforme  Vine.    PL  XII.,  figs.  5  and  7-10. 
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A.  nuliciforme  Vine,  Quat,  Jour,  Geol  Soc..  Feb.,  18S 

f.  3. 
A.  ra-iieifome  Vine,  Ann.  Mag.  Nat.  Hist.,  Aug..  1881.p,a^| 

fig.  3,  No.  1-G. 
A.  radinna?  Nich.  and   Eth.  Qnar.  Jour.  Geol.  Soc..  Kor.  18(1 

p.  619. 
Habitat:    On  stems  of  crinoids  and  fragmenta  of  shell. 
Localities:     Buildwas  beds,  Wenlock  sliale,  Shropshire. 

3.  AsooDicrroJi  stellatum,  Nich.  and  Eth.  Jun. 

Var.:  ailiiriense.  Vine.  PL  XII.,  fig.  6. 
Ascodictyon  stellatiim  Vine,  Quart.  Jour.  Geo!.  Soc.,  Not..  1*81, 

p.  G18. 
A.  stellatura,  var.  silurienae  Vine,  Quart.  Jour.  Geol.  Soc.,  FA 

1882,  p.  52,  fig.  1-2. 
.\.  at«llatum,  var.  silurieuse  Vine,  Ann.  Mag.  Nat.  llisL,  lo^ 

1884,  p.  81,  fig.  7. 
Tile  ciilouies  of  iliia  peculiar  species  are  veiy  abundant  in  tk 
sholea,  and  though  it  is  found  in  other  localities  than  the  one  gim 
below,  still  the  most  typical  forms  have  a  very  limited  range. 

Habitat:  On  stems  of  ctiuiods  ami  broken  shells,  and  someiintft, 

though  rare,  on  corals. 
Locidity:  Buildwaa  beds,  generally. 

Range:  Hamilton  formation  (Middle  Devonian)  of  ffidda, 
Ontario  (Nicholson). 

4.  AscoDiCTYOX  RADIANS,  Nich.  aod  Eth.  Jun. 

A.  radians  Nich.  aud  Eth.  Ann.  Mag.  Nat.  Hist,  June,  1877. 

A.  radians.  Vine  (Observations)  Quart.  Jour,  GeoL  Soc,  Peu 
1882,  p.  54.  J 

My  own  specimens  of  this  peculiar  species  differ  coimiml^ 
from  those  described  by  the  authors  in  their  joint  papers.  TTk 
elongated  vesicles  are  less  attenuated,  and  the  fenestrate  filifna 
threads  which  cover  very  compactly  the  stem  of  the  crinoid  onwluch 
colonies  are  found,  resemble  rather  closely  the  clustered  foinu  of 
Ascodictyon  fihforme  of  the  Wenlock  sh&Ica;  then  again,  the  stellite 
rosettes  which  are  found  upon  the  stem,  show  a  very  close  relalioB- 
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.  Stomatopora  dissimiles,  Vine.    PL  XII.  figs.  13-16. 

=Stomatopora  id  Vine,  Quar.  Jour.  Geol.  Soc,  Nov.  1881,  p.  615, 

figs.  1-8,  p.  616. 
Stomatopora  id  Vine,  Quar.  Jour.  Geol.  Soc,  Feb.  1882,  p.  50. 
Habitat:  on  crinoid  stems  and  broken  shells. 
Locality:  Buildwas  beds,  near  base  of  Wenlock  shale. 
.  Stomatopora  dissimilis  var.  a.  elongata.  Vine.  PL  XII.  fig.  17, 
Quar.  Jour.  Geol  Soc.,  Feb.  1882,  p.  50. 
Habitat  and  Locality:  the  same. 
The  variety  is  fully  described  in  the  above  paper. 
.  Stomatopora  dissimilis  var.  b.  compressa,  Quar.  Jour.  Geol.  Soc., 
Feb.  1882,  p.  51. 
Habitat :  on  stones,  corals  and  brachiopoda. 
Locality:  Wenlock  limestone. 

Fully  described  in  the  above  paper,  wherein  I  remark  that  the 
riety  has  never  been  found  in  shales  below  the  Wenlock  limestone. 
Allied  or  distinct  American  Silurian  forms. 
Stomatopora  inflata,  Hall,  Palseon.  of  New  York,  vol.  1  (Alecto.) 
=Hippothoa  inflata,  Nicholson,  Ann.  Mag.  Nat.  Hist.  Feb.  1875. 
=Stomatopora  inflata,  Vine,  Quar.  Jour.  Geol  Soc,  Nov.  1881. 
Itange:  Trenton  Limestone    (Hall)  :    Hudson  River ;    Cincin- 
nati group. 
Stomatopora  auloporoides,  Nich.  Ann.  Mag.  Nat.  Hist  as  Alecto, 

Feb.  1875.     PL  XI.  figs.  2-26. 
Locality  and  Form :  Cincinnati  group,  Cincinnati,  Ohio. 
Stomatopora    frondosa    =  Alecto   frondoso,   Nicholson.     Ann. 

Mag.  Nat.  Hist.,  Feb.  1875.     PL  XI.  figs.  3-3a. 
Range:  Hudson  River  group,  (Low  Sil.)  Cincinnati;  Wanesville, 

Ohio. 
Stomatopora  confusa,  Nicholson. 

=  Alecto  id,  Nich.  Ann.  Mag.  Nat. Hist., Feb.  1878,  PL  XI.,fig.  4. 
Locality  and  Form :  Cincinnati  groups,  Cincinnati,  Ohio. 
The  whole   of  these  species   are   very  abundant  in  the   Cin- 
cinnati rocks  of  America.     The  forms  and  specimens  supplied  to  me 
>y  the  kindness  of  Mr  J.  M.  Nickles  and  also  by  Professor  Nichol- 
on  have  enabled  me  to  study  in  detail  the  remarkable  group.     The 
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p  to  A.  stellatum  Nich.  and  EtL,  but  which  would  not  upon  close 
kmination  be  mistaken  for  the  Devonian  species. 

As  the  authors  remark  (p.  466)  "there  appears  to  be  two 
U-marked  varieties  amongst  the  forms  which  we  have  placed  under 
radians. 

Var.  a.    Vesicles  few,  lobate,  and  larger  than  in  h. 

Var.  h.  Vesicles  very  numerous,  smaller  and  finer  than  in  a, 
d  the  individuals  always  more  crowded  together." 

The  above,  then,  will  form  another  variety  of  A.  radians  NicL 
A  Eth.,  rather  than  a  distinct  species. 

Habitat:  On  crinoid  stems. 

Localities:  Carb.  limestone  group.  Boghead  Quarry,  near  East 
ilbride;  Calderwood  shales  (Nich.  Eth.,  jun.;  James  Bennie);  Hair- 
lyres  shales  (Vine). 

Range :  Though  allied  to  the  other  forms  of  Ascodictyon  referred 
» above,  I  consider  that  typical  A.  radians  is  in  this  countiy  at  least, 
Jculiarly  carboniferous.  As  yet  J  have  not  found  it  in  any  of  the 
nglish  or  Welsh  shales  or  limestones. 


Genus  II. — Rhopalonaria,  Ulrich. 

Ropalonaria,  Ulrich.  Jour.  Cincin.  Soc  Nat.  Hist.  Volll.,  p.  2. 

Rhopalonaria,  Vine.  .'^un.  Mag.  Nat.  Hist.,  Aug.,  1884,  p.  84,  &c. 

Zoariuni  creeping,  adnate  branched,  forming  a  close  and  delicate 

'twork.     Branches  linear,  cells  uniserial,  elliptical  or  botelloid  and 

iiied  together  at  their  contracted  or  rounded  ends.    (Ulrich,  slightly 

^nded). 

•  Rhopalonaria  botellus.  Vine.    PI.  XII.  typical  fig.  11,  mixed 

features,  fig.  12. 
ft  botellus  Vine.    Ann.  ^Mag.  Nat.  Hist.,  Aug.,  1884,  p.  85, 

fig.  IV.,  3. 
Colonial    growth,    either  botelloid  or  rhopaloid  in  character, 
^ng  clusters  of  cells  either  fenestrated  or  free,  and  attached  by 
^i"  elongated  or  rounded  ends. 
Habitat :  On  shells,  corals,  and  crinoid  stems. 
Localities:   Typical  forms,  Buildwas  beds,  but  very  generally 
tributed  throughout  the  whole  of  the  Wenlock  shales. 
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G.  KuurALONABU  ep. 

Khoi>aloiiaria  ep.,  Viiie.  Ann.  Mii^.  Nat.  Hist.,  Aua.,  tSSI,  [i  * 
%.V. 
The  figures  of  this  spwicji  were  supplied  w  me  bv  F,  !>■  bap, 
Ewi-,  P.O.8.,  and  I  am  uiiaWe  to  give  better  evideuce  than  thiil  «iui 
1  wrote  for  tlie  Aniiali  (loc.  cit.)  It  Uiff^is  from  the  Wfiilock  >ya 
Hpecies,  and  if  fulliT  descriptions  were  gir^D,  or  speciment  forraM 
tfl  mff,  nither  a  dixtmct  speciee,  or  at  least  a  dbttuct  vft^i^^T  m-M 
be  eataUUhod. 

Habitat :  On  Spirifor. 

Ijoeality:   Upper  Sihimu   beii.->,  proUtUy    Liidlnw   (P,  D  1>) 

Ittflatud  foruis.— AiiMiricaii. 
RhopnJonaria  veuosa,  nrich. 
=  Ftopabuarift  id.  UWcIi.  Jour.  Oiuc.  Nat.  Hist,  voL  11., v-!* 

pi.  Vlt.,  figs.  24-4411. 
Form  Mid  LtHiality:  Ilndsou  Hiver  group.  Olarkvillc,  (Hui 
Habitat:  On  Streptelasma  cormculum,  H&IL 
llliopikloiiAria  pertontiifl,  Ulriob. 

Ropiklonariaiil,  TTlrich.  Report.  oftbeLiw.SiltuinnBrTSW 
ul  Miaucsota.  14th  Anmial  Utpt,  lS»(i.  GeoLauJN^' 
Hist.  Survey. 

"  This  spBcies,"  says  Mr.  Uhich,  "is  closely  allied  to  the  Stow 
topiira  (Ropalonarin)  elougata,   Vine,  from  the  English  Wenl™ 
deposit."  (See  Numbers.)   Its  relationship  to  R-veoosa,  Uhii'l' 
still  closer. 

FoiTii  aud  Locality:  llaru  iu  the  Tiviitoii  shales  jit  MininKp"Wv 
Miuiiesota. 

(ifuus  III,— STijM.\rui'imA,  Broim. 
As  teitlricteil  in  Brit,  Autoo.  Report,  Fuiuil  Poljzoa  (mihi),  1^^ 
For  Sy&oajnu,  Sec,  see  Bosk  J,:  Uinak's. 
Zoarium  repeut,  aduate  or  free  at  the  extremities,  gi>ius  * 
erct:t  processes  (proboscina) :  simple  or  branched:  branches  mure  *  | 
less  ligulate.     Zoituia  iu  ^Teat  part  immersed,  arranged  in  ft  M"?"  I 
series  or  iu  several,  which  talte  a  linear  direction,  or  are  very  sligtUJ 
divergent. 


VlNB:   POLYZOA  OF  THE  WENLOCK  SHALfiS.  187 

omatopora  dissimiles,  Vine.    PI.  XII.  figs.  13-16. 
=Stomatopora  id  Vine,  Quar.  Jour.  Geol.  Soc,  Nov.  1881,  p.  615, 

figs.  1-8,  p.  616. 
omatopora  id  Vine,  Quar.  Jour.  Geol.  Soc,  Feb.  1882,  p.  50. 
abitat:  on  crinoid  stems  and  broken  shells. 
>cality:  Build  was  beds,  near  base  of  Wenlock  shale, 
jmatopora  dissimilis  var.  a.  elongata.  Vine.  PI.  XII.  fig.  17, 

Quar.  Jour.  Geol  Soc,  Feb.  1882,  p.  50. 
abitat  and  Locality:  the  same, 
ae  variety  is  fully  described  in  the  above  paper. 
)matopora  dissimilis  var.  b.  compressa,  Quar.  Jour.  Geol.  Soc, 

Feb.  1882,  p.  51. 
abitat :  on  stones,  corals  and  brachiopoda. 
)cality:  Wenlock  limestone. 

illy  described  in  the  above  paper,  wherein  I  remark  that  the 
has  never  been  found  in  shales  below  the  Wenlock  limestone. 

Allied  or  distinct  American  Silurian  forms, 
omatopora  inflata.  Hall,  Palseon.  of  New  York,  vol.  1  (Alecto.) 
Hippothoa  inflata,  Nicholson,  Ann.  Mag.  Nat.  Hist.  Feb.  1875. 
Stomatopora  inflata,  Vine,  Quar.  Jour.  Geol  Soc,  Nov.  1881. 
inge:  Trenton  Limestone  (Hall)  :  Hudson  River  ;  Cincin- 
nati group, 
omatopora  auloporoides,  Nich.  Ann.  Mag.  Nat.  Hist  as  Alecto, 

Feb.  1875.     PL  XI.  figs.  2-26. 
)cality  and  Form :  Cincinnati  group,  Cincinnati,  Ohio, 
omatopora    frondosa    =  Alecto   frondoso,   Nicholson.     Ann. 

Mag.  Nat.  Hist.,  Feb.  1875.     PL  XI.  figs.  3-3a. 
ange:  Hudson  River  group,  (Low  Sil.)  Cincinnati;  Wanesville, 

Oliio. 
omatopora  confusa,  Nicholson. 

:  Alecto  id,  Nich.  Ann.  Mag.  Nat.  Hist., Feb.  1878,  PL  XI.,fig.  4. 
>cality  and  Form :  Cincinnati  groups,  Cincinnati,  Ohio, 
lie  whole  of  these  species  are  very  abundant  in  the  Cin- 
rocks  of  America.  The  forms  and  specimens  supplied  to  me 
kindness  of  Mr  J.  M.  Nickles  and  also  by  Professor  Nichol- 
ve  enabled  me  to  study  in  detail  the  remarkable  group.     The 
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upecies  are  very  prolific,  and  the  colonial  growtlis  cover  alike  smti 
crinnids,  shells,  and  many  of  the  specimens  of  the  Bryoioow  i 
Aniericftii  suthorM. 

I  have  no  record  of  Stomatopora  in  either  the  Devoniuior 
houiferoiia  rocks  of  this  ROimtry,  and  go  far  as  I  am  aojiiainteii ' 
the  literature  of  the  group,  I  have  uo  notes  or  descriptions  of  »p< 
from  similar  horizons  of  other  countries. 

Stomatopora  voigtiana,  King,  Permian  Foas.,p.  31,plIll..Ell 

^  Aulopora  id.,  King.  Permian  Fosa.,  Palfront  Soi\,  18M, 

=  Aulo}>orau.8.,  KingjDe  VeraenilBiill.  Soc.  GeoL  Fr.  2  fwiit 
vol.  I.,  p.  24,  1844. 

=  Aulopora  u.  b.,  King,  Geol.  Uus.,  vol.  I.,  p.  221.  18*5. 

—  Stomatopora  (A ulopora)  dichotoma,  Lamx,  King'sCst-.p 
1848. 

This  species  appears  to  me  to  be  a  true  Stomatopora,  Wt  tsj 
little  detail  is  afforded  by  the  author,  either  in  the  diagnosis  n 
figure. 

Habitat:  Adherent  to  the  outer  exterior  of  Productus  homJa 

Localities  and  Form :  Permian  rocks,  HiimWeton quarry  ('*'>«' 
it  is  rare."     King.) 

Some  of  the  mtiltiform  species  of  Professor  Nicholson  m^ 
under  ordinary  grouping,  be  placed  in  the  sub-genus  Probcwin^ 
Mr.  E.  0.  lllrich  places  ,tlie  name  as  a  genus  after  Stomatopon  mJ 
before  his  genus  Berenicea,  but  probosciua  is  regarded  by  Hincb  » 
belonging  to  the  Stomatoporip,  and  in  his  diagnosis  of  the  gens' 
Stomatopora  he  provides  for  the  multiserial  fonus. 

In  one  of  my  earlier  papers-  1  endeavoured  to  grapple  wilitlx 
Palicozoic  genus  Berenicea,  spocica  of  whii-h  had  been  located  eitlieii* 
Diastopora  or  Berenicea,  and  I  suggeste'l  that  the  B.  im-jiasMiM 
M'Coy  should  be  placed  rather  as  a  Ceramopora  as  defined  by  HiH 
(1.  c.  pp.  3^8-9),  at  the  same  time  accepting  Ceramopora  tf ' 
member  of  the  Diastoporidic  which  I  then  sought  to  establish. 
Since  then  great  advances  have  been  made,  and  had  I  beeo 
*  Heview  of  tbe  Famil;  DUrtoporidv,  Qnut  Jow.  0«oL  8o&,  Ant.  '^ 

pp.  ace-sei 
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6  of  the  wonderful  richness  of  fonns  brought  to  light  by  Ubich 
others,  I  should  not  have  ventured  upon  the  placement  therein 
jsted.  In  a  recent  paper  on  the  Gtenus  Fistulipora  M'Coy  (amend 
alson  and  Foord,t)  the  authors,  besides  giving  a  new  nomen- 
re  for  certain  structural  features,  place  the  Carboniferous  species 
ed  to  above,  as  a  synon)rm  of  Fistulipora  incrustans,  (=Calam- 
id.  Phillip's  Greology  of  Yorkshire).  I  am  obliged  to  accept  the 
ment  of  the  authors  because  they  were  able  to  examine  the 
lal  specimen  of  Phillips,  ''now  preserved  in  the  British 
am."    (1.  c,  p.  501.) 


Family  II. — Ttjbuliporida. 
Britifih  Aaeodation  Rep.  Foes.  Poljzoa,  1SS8. 


>» 


>> 


^oarium  adherent,  more  or  less  free,  flabellate,  lobate,  or  cylin- 
.  Zoaecia  tubular,  disposed  in  contiguous  series.  Ooecium,  an 
Ion  of  the  surface  of  the  zoarium  at  certain  points,  or  a  modi- 
eU. 

Genus  Diastopora?  Lamx. 

Diastoporella,  Vine. 

Entalophora,  Lamouroux. 
't  must  be  apparent  to  the  student  that  the  generic  grouping  of 
imily  is  undoubtedly  artificial,  yet  under  present  circumstances 
mpossible  that  it  should  be  otherwise.  The  Diastopora  of  the 
zoic  rocks  are  entirely  unlike  the  Diastopora  of  the  latter  rocks, 
is  very  questionable  whether  a  real  affinity  could  be  consistently 
ished,  yet  it  would  be  folly  to  seperate  them,  unless  we  entirely 
?t  the  genus  Berenicea"  for  palaeozoic  species  alone.  In  his 
ate  papers  on  American  palajozoic  Bryozoa,  Mr.  E.  0.  Ulrich 
bes  two  species  as  Berenicea: — B.  primitiva  Ul.,  and  B.  vesi- 
.  Ul. :  but  1  cannot  see  from  his  description  of  either  genus  or 
3  that  he  seeks  to  separate  them  from  the  mesozoic  or  recent 
—in  other  words,  his  idea  of  Berenicea  is  the  same  as  that  of 

Ann.  Hag.  Nat.  Hist.  Dea  18S5,  pp.  496-617. 
imily  Diaatoporida,  Vine,  Quart.  Joum.  GeoL  Soo.,  Aog.,  1880,  p.  860. 
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Busk,  Hincks,  and  Waters  in  describing  Diastopora.  Undw  tbese 
circumstances  it  seems  to  be  useless  to  increase  the  difficulties  of  our 
already  too  much  encumbered  nomenclature  by  furnishing  two  names 
for  one  group.  In  Diastoporella  the  difference  between  Diastopora  is 
recognised,  and  as  this  is  a  well-marked  Silurian  genus  I  have  en- 
deavoured to  give  it  prominence  by  a  full  description.  The  Entalo- 
phora,  too,  are  different  from  later  forms,  but  this  will  be  pointed  oat 
when  describing  the  palaeozoic  species. 

The  Mitoclema  of  Ulrich,  as  pointed  out  by  the  author*  bears 
considerable  resemblance  to  the  mssozoic  and  recent  genera  Spiropora 
Lamx,  and  doubtless  belongs  to  the  same  family  of  Br}'ozoa,"  and  he 
seeks  to  establish  Mitoclema  because  there  is  a  difficulty  in  carr}Tng 
over  the  well  known  Jurassic  forms  to  make  them  serve  as  generic 
types  for  palaeozoic  species.  Mr.  Waters,!  however,  difiFers  inbi* 
appreciation  of  Palseozoic  Entalophora,  for  he  considers  that  Mitoclema 
cinctosa,  Ulrich  can  only  be  regarded  as  a  synon}Tn,  for  he  thus 
places  it  in  his  list  under  Goldfuss'  well  known  Entalophora  verticS- 
lata.  But  my  own  experience  goes  to  show  that  there  are  the  same 
difficulties  to  grapple  in  dealing  with  the  Palaeozoic  Entalophora  as 
with  the  Diastopora.  I  cannot,  liowevor,  speak  with  autliontv 
respecting  Mitoclema  cinctoso  for  I  do  not  know  it  otherwise  th.ani'}' 
figure  and  description. 

Genus  Diastoporella,  Vine. 

Diastoporella,  Vine.    Brit.  Assoc.  Rep.    Foss.  Polyzoa  III  l^*"- 

Zoariuni  encrusting,  rarely  circular.     Zoiecia  tubular,  elon.:^-- 

conti<^uous  arranged  in  regular  series;  cell  mouths  circular,  witln^'^''' 

formed  peristome,  and  occasionally  slightly  less  than  the  iliamoter "" 

the  cell. 


10.  Diastoporella  consimilis,  Lonsdale.     PL  XII.,  fi.^^s.  8-lJ^ 

Aulopora  consimilis,  L  )nstlale  Silurian  System,  p.  MOT.  pi-  ^''' 
fin-  7 

Reproduced  as  pi.  xli.  Siluria  Ed.,   18:)9,  Harked   7  Dia^t-t^nt 
i  consimilis,  ''  probably  a  Bryozoon."  ^ 

♦Journ.  Cincin.  Soc.  Nat.  Hist.,  Oct.  1882,  p.  150. 
t  Quart.  Journ.  Geol.  Soc,  vol.  40,  p.  685. 
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Diastoporella  consimilis,  Vine,  Quart.  Joum.  Geol.  Soc,  Feb. 
1882,  p.  58. 

Diastopora    (Aulopora)    consimilis,   Vine,    Brit.    Assoc.  Rep., 
II.  1881. 

Diastopora  consimilis,  Vine,  Quart.  Journ.  Geol.  Soc,  Feb.  1882, 
p.  58. 

Diastoporella  consimilis.  Vine,  Brit.  Assoc.   Rep.  Foss,  Polyzoa, 
IV.,  1883. 

Zoaria  encrusting  by  a  single  layer,  a  fragment  of  coral. 
5cia  tubular,  rather  regular  in  series.  As  several  colonies  are 
ad  upon  the  same  coral,  a  remarkably  irregular  character  is  given 
the  aiisociateil  zoaria.  Cell  mouths  circular,  with  well  formed 
Istome,  slightly  less  than  the  diameter  of  the  tubes.  Six  zoa^cia 
upy  the  space  of  a  lino  measured  across  the  mouths  of  the  cells, 
I  two-and-a-half  to  three,  lengthwise,  in  the  same  space. 

Habitat :  On  shells,  corals,  etc.  On  ^leristella  tumida,  Gotland 
'.  Lindstrom). 

alities  and  Fonn:  Wenlock  shales:  Wenlock  limestone.  Upper 
irian,  Gotland;  Lower  Ludlow  (?)  Ledbury  (School  of  Mines  Cat.) 
'ouian  limestone,  Padstow  (Salter),  as  B.jronic.^a  M'Coyii,  Salter. 
(Idle  Devonian.) 

Cabinets:  Mv  own:  Mr.  Longe,  F.G.S.,  Cheltenham:  School  of 
es,  Jermyn  Street,  London. 

The  example  of  this  spjcios  presented  to  me  by  Dr.  Lindstrom, 
nsting  a  specimen  of  Meristella  tumida,  has  enabled  me  to  cliock 
above  description,  which  was  diagnosed  from  Mr.  Lon^a^'s  AV\»n- 

liraestone  form,  both  of  which  are  fa:*  more  rol)ust  than  my  own 
ilock  shale  specimen  from  the  Buildwas  beds. 

This  is  the  only  species  of  the  true  tubular  Diastopora  type  that 
iiown  to  me  in  the  Palieozoic  rocks  of  this  country.  Mr.  Ulrich 
ribes,  as  previously  stated,  two  species  of  Berenicea,  only  one  of 
di  I  can  regard  as  an  ally  of  the  present  form. 

Berenicea  primitiva,  Ul.,  Journ.  Cin.  Soc.  Nat.  Hist.,  Oct.,  1882, 
p.  156,  pi.  VL,  fig.  4. 

Mr.  Ulrich  gives  as  one  of  the  characters  of  this  species,  the 
>wing:  "  Cell  apertures  usually  about  twice  their  own  diameter 
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distant  from  each  other,"  but  as  his  figure  resembles  somewhat  tk 
No.  3  of  my  plate,  drawn  from  Mr.  Longe's  specimen,  I  cannot  bdp 
but  direct  attention  to  the  Cincinnati  form,  which  the  author  says  is 
rare. 

There  is  another  species  of  Berenicea  described  as  Berenkea 
minnesotensis,  Ubich,  which  the  author  says  is  "  almost  exactly  inter- 
mediate between  the  Cincinnati  group,  species  B.  primitiva,  and  E 
vessiculosa,"  but  no  figures  are  given. 

Form  and  Locality :  Not  uncommon  in  the  shales  of  the  Tren- 
ton group  at  Minneapolis,  Minn.  14th  Rept.  of  the  Low.  SSnrian 
Bryozoa  of  Minnesota,  E.  0.  Ulrich,  1886. 

Genus  Entalophora,*  Lamx. 
1821.  Entalophora,  Lamouroux;  Waters,  Hincks,  etc. 
1821.  Spirapora, Lamouroux;  Haime, Reuss,Vine  for  Silurian,cte. 
1834   Pustulopora,  Blainville;  Busk. 
1882.  Mitoclema;  Ubich. 

Zoarium  erect  and  ramose,  rising  from  a  more  or  less  expanded 
base,  composed  of  decumbent  tubes  ;  branches  cylindrical  and  some- 
times compressed.     Zoaecia  tubular,  and  opening  on  all  sides  of  the 
branch. 
U.    Entalophora  regularis,  Vine. 

—  Spiropora  regularis,   Vine,   Quart.  Journ.  Geol.  Soc,  Feb. 

1882,  pp.  5o-56,  figs.  4,  5,  6. 
-=  Entalophora  regularis,   Vine,   IV.   Brit.    Assoc.  Rep.  Fo^*- 

Polyzoa,  1883. 
Locality  and  Form:    Weiilock   shales;    Wenlock    limestone: 

shales  over  Wenlock  limestone. 
Rnnge  :    There  is  a  species  very  similar  to  the  above  if  ^^^ 
identical  with  it,  in  the  Niagara  Limestone  of  Lockport.     (My  own 
cabinet.) 


1 2.  Entalophora  intermedia,  Vine. 

=  Spiropora  iutennedia.  Vine,  Op.  cit.,  p.  57,  figs.  7-8. 


*For  the  purpose  of  placing  myself  in  accord  with  workers  on  li^'i^? 
Polyzoa,  I  adopt,  at  the  suggestion  of  mj  friend  A.  W.  Waters,  the  above  name 
for  the  Spiropora  described  by  me. 
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18.  Phyllopora  tumeda,  Vine.  Quart.  Joum.GeoL  Soc.  May,  1885. 

p.  109,  woodcut. 

Horizon  and  Locality:  Caradocbeds:  Wem-y-seadog,  Llanfyllin. 

Range  of  variation:  Under  present  circumstances  and  without 
having  the  lower  Silurian  fossils  by  me  for  examination,  it  will  be 
useless  to  make  any  further  remarks  on  this  point  It  is  much  to  be 
desired  that  existing  material  in  private  cabinets  should  be  submitted 
to  competent  authorities  for  examination  and  description,  for  I 
believe  that  much  good  material  is  stowed  too  carefully  away. 

19.  POLYPORA  ?  PROBLEMATICA,  Vine.  PI  XII.,  figs.  23-24. 
=Polypora?    problematica,  Vine,    Quart.  Jouin.   Geol.  Soc., 

Feb.  1882,  p.  62. 

I  am  unable  to  add  further  to  the  description  of  this  species  as 
given  above,  but  I  have  satisfied  myself  that  the  tpye  is  peculiarly  a 
SHurian  one,  and  I  have  not  as  yet  seen  any  American  species  with 
which  it  can  be  associated. 

Localities:  Buildwas  and  Tickwood  beds. 


Family  Thajoiscid^. 

Thamniscidse,  Vine,  4th  Brit.  Assoc.  Rep.,  Foss.  Polyzoa,  1883. 

Zoarium  forming  free  dichotomising  branches  or  pinnated  fronds. 
Zoa^ia  on  one  side  only,  with  from  three  to  five  (or  more  ?)  rows  of 
cell  openings  in  a  branch,  occasionally  having  a  smaller  opening 
above  or  below  the  peristome  of  the  cell. 

Genus  Thamniscus,  King. 

20.  Thamniscus  crassus  Lonsdale's  sp. 

=  ?  Homera  crassa,  Lon.  Sil.  Syst.,  p.  677,  pi.  15,  figs.  13-13a, 

=  ?  Polypora  crassa,  Siluria,  p.  215,  Foss.    Figs.  35,  No.  1. 

„        crassa,  Morris  Catalogue. 

=  Ceriopora,  Salter,  Cat.  Camb.  Foss.  p.  100. 

=  Homera?  crassa,  Vine,  Quart.  Joum.  Geol. Soc., vol  XXXVIII. 

p.  60,  figs  9-10. 

Horizon  and  Localities;  Wenlock  shales ;  Wenlock  limestone. 

21.  Thamniscus  delicatula.  Vine. 

=  delicatula,  Viue,  Quart.  Joum.  Geol.  Soc.,  vol.  XXXVIII., 

p.  61. 


;   VfKXI.OCB   SHAIIH. 

oxpaiuioii«.  Z^weia  atraQgeil  bifleriaUy  in  the  bnncL,  tutiulo, 
slightly  tnincaloJ  at  the  distal  extemity  ;  orifice  clrraisr,  oja 
!)idc  only.  Branchca  united  by  dissepiments,  m  int. 
on  F«sail  f'olyzoa.     Brit,  Assoc~,  1883, 

Oimiis.  Pk«i«tki.1.a,  Miller  &  Lonsdale.  Tyjte  F.  fJeWia.  yCflj. 

Genas,  Ptilopoha.  M'Coy.    I'ype  1'.  pluma  M'Coy. 

tionus,  PiKSATopoRi.  Vine.     Type  P.  olegans  Y.  &  Y. 

In  fiiiiniliiig  mill  limiting  this  family,  I  did  m  on  Uiv  "imi 
^  the  bi^al  arrangement  of  tho  cells  in  the  branch  vtiA, 
except  m  one  InatAncc,  F.  latermedia.  ShniKtole,  *eeuis  inheiiH 
«i.st«nt  chamctcr. 

The  genera  plac«d  in  this  family  gtoup  liave  one  nAtanl  Mv 
in  coiiiinon,  tli^ro  are  in  nfjirly  all  of  them  n  hi^mal  amingeinaiti 
tlio  ivWa  ill  both  the  hranrties  and  tho  piunn.  Mr.  Ulrich.  ItnmK 
fnuiids  his  family.  Fenestellidw  King,  upon  the  fenestrate 
alnnt*.  This  may,  hovrevtir,  be  a  iiuftioieut  plea  for  the  gniiii<iii^»l 
as  concerns  Pabe^izoic  gciiora,  bnt  if  a  character  like  thi«  is  !■> 
accepted  aa  a  relatianehip  for  bnily  groupiiig,  I  soe  no  valid  m 
for  excepting  the  fenestrate*  Ri>t«pora,  Adeone,  or  even  Homers  ft* 
the  Fenestt-Ilidiy.  I  tliitik,  tlu-reforc,  ihat  it  is  much  hotter  i"  Ibi' 
the  group  especially  on  account  of  the  cell  characters. 

Tho  Fenestella?  of  the  Paiajoaiic  seas  form  a  peGuliar,  h'lt  at  tlw 
same  time  a  very  persistent  group.  Beginning  as  far  back  in  timf 
the  Carwioc,  species  range  through  all  seas  from  that  horiion  up 
the  Permian,  and  it  seems  to  have  been  a  universally  liistribntw 
type."'  In  our  Britisli  rocks,  before  the  rerision  by  Mr.  ShruUl*. 
nearly  thirty-five  species  were  recorded,  twenty-six  alone  of  which  «w 
characterisetl  by  as  many  specific  names  in  the  Carbtmif (■roils  ut» 
and  nine  in  the  Silurian  rocks.  Independent  liowever  of  other  itW' 
fications,  there  are  lists  of  no  fewer  than  eighty-seven  specie  ui  tw 
American  horizons  alone  —Lower  Helderberg  Group,  Hall,  tlpi^ 
Silurian),  and  Upper  Heiderberg  Group,  Hall,  fDevonian).  Mr  lln™ 
describes  only  one  species  of  Fencatella,  remarking  that  P.  orfi"^' 
ensia,  Ulrich,  "  is  the  only  undoubted  species  known  fo  me  fr"" 
*  It  bja  been  notioed  even  in  the  Caibonttennu  rooks  of  Ohiofc 
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ican  Lower  Silurian  rocks."  In  the  face  of  this  prolific  cata- 
it  is  manifestly  impossible  for  me  to  attempt  to  co-relate 
h  and  American  forms,  and  all  that  I  shall  do  here  is  to  give 
svised  list  of  Mr.  Shrubsole,  without  remarks,  and  refer  the 
nt  to  his  papers  for  special  details. 

Fenestella  rigidula,  M'Coy,  Brit.  Pal.  Foss.,  p.  50,  pi.  I., fig.  19. 
reteporata,  Shnibsole,  Quart.  Jouni.  Geol.  Soc,  May, 

1880,  p.  249,  pi.  XL,  figs.  1-lc. 
lineata,  Shrubsole,  (1.  c.)  pi.  XL,  figs.  2-2a 
intermedia,  Shrubsole,  (1.  c.)  p.  250,  pi.  XL,  figs.  3-3a 
These  are  the  whole  of  the  Upper  Silurian  species  accepted  by 
Qthor,  but  if  bettor  material  could  be  obtained,  in  all  probability, 
it  least,  if  not  tliree,  could  be  added  to  the  list.     The  Carboni- 
B  list  is  equally  poor,  five  species  only  are  accepted  as  genuine 
r.  Shrubsole.     The  genus  Ptilopora  is  peculiariy  carboniferous, 
so  is  Pinnatopora;  but  from  certain  investigations  made  by 
Shrubsole,  he  is  inclined  to  admit  one  species  at  least  from  the 
ian  rocks  as  a  member  of  this  latter  group. 


>» 


>» 


>> 


Pinnatopora  sedgwickh,  Shrubsole,   Quart.  Journ.  Geo.  Soc, 

May,  1884,  p.  330. 
=  Glanconome  disticha  (pars.)  Lonsdale,  Bnt.  Pal.  Foss ,  p.  49. 
=  Ramipora  hochstetteri  (Toula.)   Var.  carinata  R.  Eth.,  Jun. 

Geol ,  Mag  1879,  p.  249. 
Pinnatopora  Sedgwickii  Shrubs,  Proc.   Chester  Soc.   Nat.  Sc, 

No.  3,  1885. 
Loc.  and  Horizon:    Fairiy  abundant  in  the  Bala  bedsofGlyn 
og,  Denbighshire,  and  Bwlch-y-gaseg  and  Cerig  Coedog,  South 
}rwen  and  Boyntirion. 


Family  Polyporid.e. 
Fam.  Polyporida,  Vine,  Brit.  Assoc.  Rep.,  Foss.,  Polyzoa,  1883. 
Zoarium  forming  large  and  small  fenestrated  expansions.   Zoajcia 
guous  :  with  three  rows  and  upwards  of  cell-openings  in  a  row, 
le  side   only.     Branches   united  by  dissepiments  or  by  anas- 
sis. 
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(ieniLs  Polypora,  M'Coy.     Type  P.  deiidroidea  M'Coy. 

Ucnue  Phj-Ilopora,  King.     Type  P-  eUreuber^,  Geiaiti. 

The  genus  Polyponi,  so  for  ik$  I  ani  aware,  is  uol  reprei 
Britisii  Silurian  rocks,  otherwise  lliau  by  the  species  P.  probl 
mill  I  have  no  record  of  the  genus  liaring  representatiTes  in  tilt 
Silurian  rocks  of  otJier  countries.  Our  first  acquaintance  «ilh  i^ 
lopora  is,  as  a  new  genus,  founded  for  very  peculiar 
fossils.  When  compiling  my  Brit.  Assoc.  Report,  ISSl, 
I  vUowoil  to  examine  the  whole  of  the  type  speties  of  tlie  • 
■galled  Het«pora  in  the  School  of  Mines,  and  1  was  unable  U>t 
^tds  genus  for  any  of  the  Silurian  Polyzoa,  and  the  neit  best 
cialiou  for  the  group  was  in  the  genus  Phyllopora,  as  fotmU 
by  King.  I  nccepl*d  the  term,  hnwovor,  not  without  coinpunctjav 
because  two  good  workers,  Salter  and  De  Ifouinck,  luid  ««ii«nBi 
the  genus  for  other  than  Permian  fossils.  It  is  impossible,  judpf 
from  King's  figures  alone  (Perm,  Foss.  pi.  v.  figs,  1-6)  to  rocoKiiiwAl 
P.  EhrcniKirgi,  as  of  the  same  character  as  the  Silurian  fossils 
bear,  or  may  bear,  the  eame  geueric  term,  but  the  luithor  nnst  I* 
credited  with  a  desire  to  establish  the  genus  both  for  PemiiiD  i>i 
Siluviuu  ,<|iecics.  ■'!  suh-pect  that  Phjllupura  will  eventually  eulirW 
several  species  of  Paheozoic  corals,  &c."  (Op.  cit.,  p  42-)  ffilli 
this  knowledge  in  hand,  Mr.  Shrubsole,  when  re-examining  the  ty(0 
as  well  as  other  Permian  Polyzoa  preserve*!  in  tlie  Newcastle  Museua 
assented  to  King's  judgment,  by  adopting  Phyllopora  both  fotti* 
Penniiin  as  well  as  the  Silurian  species.  (Quart.  Jouni.  Geol,  ^' 
Aug  1883,  pp.  347-349.)  Since  then  Mr.  E.  0.  I'lrich  (Utti  Am 
Rep.  Bryozoa  of  Minnesota,  p.  G3,  lf*86,  in  hia  remarks  on  a  ii« 
species,  Phyllopora  ?  corticosa — lias  offered  the  ^suggestion  thst  in 
all  probability  King's  species  may  be  allied  to  Polj'pora  M'Coy  M^ 
Lyropora  Hall,  and  "  should  tliat  be  the  case,  then  it  wodU  t« 
necessary  to  establish  a  new  genus  for  the  reiieption  of  the  specif* 
cited  by  him,  such  as  Intricaria,  Hall,  andRetepori  trentoufJia* 
Nicholson,  i'c,  which  were  suggestively  placed  by  me  amongtlie 
Phylloporte,  (See  note.s  on  species  of  Phyllopora  and  Thamnisras 
from  the  lower  Sil.  rocks,  Qvuirt.  Joum.  Oeol.  Soc-,  May,  18,S5.J 
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ft.  Phyllopora  tumida,  Vine.  Quart.  Joum.GeoL  Soc.  May,  1885, 

p.  109,  woodcut. 

Horizon  and  Locality:  Garadocbeds:  Wem-y-seadog,  Llanfyllin. 

Range  of  variation:  Under  present  circumstances  and  without 
hsnog  the  lower  Silurian  fossils  by  me  for  examination,  it  will  be 
■dess  to  make  any  further  remarks  on  this  point  It  is  much  to  be 
ariied  that  existing  material  in  private  cabinets  should  be  submitted 
*  competent  authorities  for  examination  and  description,  for  I 
alieye  that  much  good  material  is  stowed  too  carefully  away. 
19.  PoLTPORA  ?  PROBLEMATiCA,  Vine.  PI  XII.,  figs.  23-24. 

=Polypora?    problematica.  Vine,    Quart.  Jouin.   Geol.  Soc, 

Feb.  1882,  p.  62. 

I  am  unable  to  add  further  to  the  description  of  this  species  as 
Tea  above,  but  I  have  satisfied  myself  that  the  tpye  is  peculiarly  a 
Inrian  one,  and  I  have  not  as  yet  seen  any  American  species  with 
hkh  it  can  be  associated. 

Localities:  Buildwas  and  Tickwood  beds. 


Family  TnAMNisciDiE. 

Thamniscidae,  Vine,  4th  Brit.  Assoc.  Rep.,  Foss.  Polyzoa,  1883. 

Zoarium  forming  free  dichotomising  branches  or  pinnated  fronds. 
MBcia  on  one  side  only,  with  from  three  to  five  (or  more  ?)  rows  of 
•11  openings  in  a  branch,  occasionally  liaving  a  smaller  opening 
wve  or  below  the  peristome  of  the  cell. 

Genus  Thamniscus,  King. 

fO.  Thamniscus  crassus  Lonsdale's  sp. 

=  ?  Homera  crassa,  Lon.  Sil.  Syst.,  p.  677,  pi.  15,  figs.  13-13a. 

=  ?  Polypora  crassa,  Siluria,  p.  215,  Foss.    Figs.  35,  No.  1. 

„        crassa,  Morris  Catalogue. 

=  Ceriopora,  Salter,  Cat.  Camb.  Foss.  p.  100. 

=  Homera?  crassa.  Vine,  Quart.  Joum.  Geol. Soc.,  vol.  XXXVIII. 

p.  60,  figs  9-10. 

Horizon  and  Localities;  Wenlock  shales ;  Weulock  limestone. 

II.   Thamxiscus  delicatula.  Vine. 

=  delicatula,  Vine,  Quart.  Joum.  Geol.  Soc.,  vol.  XXXVII I., 

p.  61. 
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Horizon  aud  Locality:  Basement  beds  of  Buildwas  be(k.  Ha^ 
ley  No.  22. 
22   Thamniscus  antiquas,  Vine. 

=  Ibid,  Quart.  Joum.Geol.Soc,  May,  1885,p.  Ill, figs-  2-»4►^4 
Formation:  Imbedded  in  volcanic  ash,  probably  of  the  age  of  tb 
Bala  rocks. 

Locality:  Middleton  Hall,  Wolshpo'^1. 
Several  species  of  Thamniscus  are  described  by  James  Hall  ii 
his  corals  and  bryozoons,  Albany,  1880,  from  the  Lower  Helderbeig 
group,  but  in  the  absence  of  plates  I  cannot  identify  them  by  tb 
descriptive  text. 

Thamniscus  variolata,Hall,p.  37,32ndAnnual  Kept.  Albany.lSSd 
„  nysa  and  var..  Hall.  „  „ 

„         fruticella,  Hall,  p.  38,        „  ,, 

,,  cisseis.  Hall,  ,,  „  ., 

All  from  the  Lower  Helderberg  group  near  Clarksville,  NY. 


CbRIPORA,  GrOLDFUSS. 

Palrcont.  Germ.,  1826. 

TliG  genus  Coriopora,  as  originally  founded  by  Goldfu.^s.hasi'C'^ii 
so  luoken  in  upon  by  authors,  that  it  a})pears  to  be  iinpw''^ 
to  accept  it  as  sulHciently  satisfactory  in  the  present  -"ij 
The  Messrs.  Young  in  their  paper  on  Khabdoniesnii  (Aim.  MfC- 
Nat.  Hist.,  May,  1871,  pp.  335-339)  gave  a  fair  review  of  GMk>^> 
genus,  ami  since  tlien  Prof.  II.  A.  Nicholson  has  said,  "  Ceriop^r:nt' 
Self  is  an  illdciined  genus,  the  limits  and  range  of  which  are  not  ku"^'- 
forms  of  very  diverse  ailinities  liaving  been  included  by  pala'T-U*- 
logists  under  the  name.  It  is  })ossible,  however,  that  in  the  rci''"- 
struction  of  tin's  genus,  certain  of  the  rala3ozoic  Polyzoa  w<}'  '■^' 
found  ca])able  of  inclusion  in  it,  as  a  more  than  merely  pruvi^i^ii^" 
arrangement."  * 

^J'he  remarks  of  Pn)ft^ssor  Nicholson  are  just,  and  that  ti-r  •^"' 

verv  simple  reason,  that  thouiih  we  niav  have  a  difficultv  in  tl-'^'-'"- 

Ceriopora  (ioMfu>>,  there  is  but  little  dillicultv,  with  ordiiiary care I'l 
.  .  ....  "...  ,,  .li 

recogni>ing  or    identifying    the    Dudley  species  of   CeiioiK'ni  ^^''^" 

*  Manual  vi  PaliuoDtology,  vol.  I.,  1S71>,  \\  432. 
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%  punctata,  and  granulosa,  though  there  is  a  difficulty 
IS^ng  G.  oculata.  Then  again  another  question  arises  in 
of  the  systematist — are  these  really  Polyzoa  ?  If  we  say  yes, 
e  are  other  species  that  are  placed  by  one  palaeontologist 
Ccelent4?rata,  and  by  another  with  the  Bryozoa,  such  as 
Millepora  or  Alveolites?  repens,  Discopora  (Lonsdale), 
ilonticulipora  Petropolitana  Pander.* 

txamples  of  most  of  these  species  are  present  in  the  shale 
,  together  with  others  apparently  or  really  allied  to  them, 
be  unwise  on  my  part,  in  spite  of  the  difficulties  referred  to 
leave  them  out  entirely.  These,  however,  with  other  un- 
.  species  will  form  the  subject  matter  of  another  paper. 


Description  of  Plate. 

1.  Crinoid  stem  enlarged  about  2  diams.,  to  fragments  of 
th  Ascodictyaj,  Rhopalonaria  and  Stomatopora  are  generally 

■ 

2.  Ascodictya  tiliforme  Vine,  with  vesicles  attached,  but 
usters. 

3.  A  peculiar  example  of  A.  tiliforme,  with  both  root  like 
?  and  vesicle. 

4.  Tran.s})aroiit  section  of  another  example  of  A.  filifonue, 
centrally  dotted  and  continuous  pulp-like  pith,  which  is 

d  with  the  vesicles  * 

o.  A  radiciforme,  Vine. 

6.  A  stellatum,  Nich  and  Eth.  var.  silurieuse.  Vine. 

7.  A  curious  example  of  A.  radiciforme,  not  common,  but 
eculiar  features  which  seem  to  ally  the  form  of  S.  elongata 
Rhopalonaria. 

8.  One  of  the  punctured  forks  of  A.  radiciforme  which  can 
ilied  as  related  to  forms  previously  described  by  Prof, 
id  R.  Eth.  jun.  (See  Ann.  Mag.  Nat.  Hist,  June,  1877, 
4G8.) 

^.  9  and   10    Fra^^anents  also  foraminated,  but   from   both 
ecimens  the  original  material  luas  been  rubbed  off,  and  the 

K>ra  favosa,  Lonsdale,  Sec,  (See  also  Lindstrom's  Cat.  of  Fossils,  lbS5.) 
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by  which  alone  we  are  enabled  to  glean  even  a  meagre  idea  of  the 
habits  and  character  of  the  primitive  inhabitants  of  our  great  county. 
The  Romans  invaded  Britain  in  the  year  55  B.C.,  and  held  military 
sway  over  it  until  the  year  a.d.  409.  The  spread  of  refinement  and 
the  arts  followed  closely  on  the  success  of  the  Roman  arms,  and  bore 
fruit  in  the  adoption  of  her  civilization  by  the  British  people.  Roman 
stations  or  cities  sprang  up  in  all  parts  of  the  country,  amongst  the 
foremost  of  wliich  was  Eboracum,  now  York.  It  was  in  this  city 
that  the  Romans  fixed  their  seat  of  Government,  and  radiating  from 
it  the  Roman  roads  proceeded  north,  east,  south,  and  west,  affording 
easy  communication  with  neighbouring  cities.  The  aboriginal  popu- 
lation clustered  round  these  cities,  and  were  greatly  improved  by  the 
contact  with  the  conquerors.  Agriculture  became  of  great  import- 
ance, and  was  carried  out  to  such  an  extent  that  Britain  became  one 
of  the  principal  corn  producing  countries  of  the  Roman  empire.  The 
mineral  resources  of  the  country  were  explored  and  greatly  extendeil. 
Tin  was  obtained  in  Coniwall,  as  it  had  been  to  a  small  extent  for  ages 
before ;  lead  was  got  in  Derbyshire,  and  iron  in  Northumberland  aud 
the  West  Riding  of  Yorkshire.  Material  prosperity  was  succeeded  by 
luxury  and  culture,  and  numerous  villas  were  located  throughout  the 
province,  especially  in  the  i)roximity  of  the  great  roads.  !Mauy  of 
these  have  been  excavated,  and  astonish  us  by  their  arrangemeuts 
and  the  beauty  of  the  o))jeets  ensliriued  in  them.  The  Celtic  iiilial)- 
itauts  of  Yorkshire  fell  in  for  a  full  share  of  all  these  good  things, 
and  appear  to  have  enjoyed  to  the  full  the  general  prosperity  of  ilie 
country.  The  relationship  existing  between  them  and  their  con(pieror> 
may  perliai)s  be  best  expressed  by  the  relative  position  of  the  Hindoos 
to  the  English  in  India  at  the  present  time.  Latin  was  spoken  by  the 
higher  chusses  in  the  cities;  in  the  country  Celtic  maintained  its  place 
amongst  the  original  inhabitants.  Christianity  was  promulgated  ami 
accei)te(l,  and  comis  of  law  established.  But  unfortunat<ily,  as  so 
ol'teii  happens,  beneath  all  this  elaborately  comjtlex  system,  there 
were  causes  at  work  which  led  to  the  decay  and  ruin  of  the  district. 
The  Romans  were  constantly  subject  to  raids  by  the  Picts  and  Scots, 
dwelling  north  of  the  Tweed.  To  i)revent  their  incursions  the  Romaus 
built  great  walls  ami  forts,  extending  from  the  Solway  Frith  to  the 
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similarly  characteristic.    Fig.  24  shows  the  reverse  aspect,  which 
Qtirely  without  cells  and  coarsely  striated. 


f  the  relative  age  of  the  remains  of  man   in   YORKSHIRE. 

BY  JAMES  W.   DAVIS,   F.S.A. 

It  is  proposed  to  give  some  account  of  the  evidences  of  the 
lence  of  man  in  Yorkshire,  and  so  far  as  possible  to  collate  those 
lences  and  ascertain  their  relative  sequence.  There  was  a  people  who 
Bibited  the  Yorkshire  Wolds,  erected  defences  against  neighbouring 
nore  distant  foes  on  their  summits,  and  buried  their  dead  in  rude 
VC8  dug  in  the  surface  of  the  ground,  after  burial  they  erected 
w  them  mounds  of  earth  and  stones,  named  tumuli,  and  which 
ur  in  considerable  numbers  scattered  over  the  East  Riding.  A 
nch  of  the  same  tribe,  or  by  whatever  term  we  may  choose  to 
jignate  those  people,  occupied  rude  structures  built  on  the  trunks 
trees,  laid  horizontally  one  above  the  other,  in  the  lakes  and  meres 
Holderness,  very  similar  to  the  lake  tlwellings  found  iu  Ireland 
1  Scotland.  The  latter  appear  to  have  been  a  peaceably  disposed 
Dple,  given  to  agricultural  pursuits,  protecting  themselves  from  the 
ill  east  winds  which  swept  over  the  North  Sea,  as  best  they  could, 
th  the  skins  of  the  animals  they  killed  for  food ;  tolerably  safe  from 
3  attacks  of  the  wild  animals,  wliich  ranged  in  the  neighbouring 
ods,  when  in  their  habitations  over  the  water ;  and  retreating  to 
trenched  strongholds  on  tlie  apjn'oach  of  human  but  more  dangerous 
8.  The  men  of  this  age  were  acquainted  with  the  use  of  pottery, 
ich  they  sliaped  into  nide  vessels  by  hand,  without  the  use  of  a 
ter  8  wlieel,  anil  decorated  by  making  incisions  either  with  the 
,^er  nails,  or  some  sharply  pointed  instrument.  Their  implements 
offensive  and  defensive  purposes  were  made  from  the  nodules 
lint,  wliich  occur  abundantly  in  the  neighbouring  chalk,  chipped 
►  the  fonn  of  arrowhead,  spearhead,  or  such  other  objects  as  they 

skill  to  make,  or  comprehension  to  use.  The  antlers  of  the 
deer  and  the  humerus  of  the  ox,  broken  diagonally,  served  the 
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Mr.  Tiddeman  has  estimated  to  have  had  a  thickness  of  700  or  800 
feet.     Mixed  with  the  clay  or  till  are  huge  masses  of  Silurian  grit, 
marked  and  scratched  by  their  passage  from  distant  localities  whilst 
embedded  in  the  ice.     Isolated  boulders  of  the  same  rocks,  similarly 
scratched,  may  be  seen  scattered  here  and  there  on  the  surface  of  the 
valley.  Covering  the  bank  of  glacial  clays  there  is  a  great  thickness 
of  fragments  of  limestone  which  have  been  detached  from  the  cliffs 
above,  technically  denominated  "  Screes."    At  the  summit  of  these 
screes,  one  hundred  feet  above  the  bottom  of  the  valley,  and  at  the 
base  of  a  huge  overhanging  cliff  is  the  entrance  to  the  cave.  It  con- 
sists of  three  large  irregular  chambers  which  were  filled  with  debris 
almost  to  the  roof  when  Mr.  Jackson  followed  his  dog  through  a 
small  opening  into  the  cave.     He  was  rewarded  by  discovering  a 
number  of  Roman  coins,  along  with  ornaments  and  implements  in 
bronze,  iu  the  earth  on  the  surface.     Some  of  the  ornaments  were  of 
singular  beauty ;  the  bronze  base  was  enamelled  in  bright  colours 
with  great  taste.     Brooches,  rings,  and  fibulse  were  discovered,  which 
are  termed  by   Mr.  Franks,  of  the  British  Museum,  to  be  "late 
Celtic,"  and  of  British  manufacture.  Indeed  it  appears  more  than  pro- 
bable that  the  centre  of  manufacture  of  these  beautiful  articles  which 
wore  spread  over  the  suiface  of  the  then  civilized  world,  was  located  in 
Yorkshire.     Philostratus,  a  Greek  who  was  attached  to  the  court  of 
Julia  Doiiina,  the  wife  of  the  Emperor  Severus,  >^Tites,  ''  it  is  saiJ 
tliat  the  barbarians  living  in  or  by  the  ocean,  pour  these  colours  ou 
heated  In'onze,  that  these  adhere,  giow  as  hard  as  stone,  and  preserve 
the  designs  that  are  made  in  them."     Mr.  Franks  is  of  opinion  that 
this  passage  refers  to  Britain,  and  if  such  be  the  case,  it  is  a  reasonable 
assumption  that  the  seat  of  manufacture  would  be  near  that  of  tlie 
Emperor's  court  at  York. 

1  he  coins,  ahout  twelve  in  number,  date  from  the  reign  of  Trajac. 
A.D.  117,  to  that  of  Constans,  a.d.  85)3,  and  there  were  also  some 
imitations  of  bronze  coins,  which  are  a])out  a.d.  400-500.  In  a«l(Htioii 
to  tlie  cnins  and  bronze  objects,  a  lari:^e  number  of  bones  of  aniiii:ilN 
whieli  had  l)oen  used  for  food,  and  some  bone  implements  useii  -? 
pins,  spindle  whorls,  and  other  objects  were  found.  The  number  oi 
bones  of  the  Celtic  short-horns,  similar  to  the  cattle  of  Scotland  and 
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knd  various  sections  exposed  by  the  wear  and  tear  and  washing  away 
>f  the  coast  line,  have  shown  them  to  be  about  thirty  yards  in  length, 
six  to  ten  feet  in  breadth,  and  about  five  or  six  feet  deep.  The  bot- 
tom and  sides,  more  or  less  circular  in  outline,  are  distinctly  marked 
by  a  layer  of  oyster  shells,  and  these  sheUs,  along  with  those  of 
bucciuum  or  whelk,  all  more  or  less  fractured  to  obtain  the  shell-fish, 
Me  frequent  throughout  the  mass.  In  addition,  fragments  of  pottery, 
large  numbers  of  bones,  and  occasional  ornaments  in  bronze  are  found 
Diixed  heterogeneously  in  a  soft  brown  loam.  These  are  the  relics  of 
I  people,  existing  probably  in  miserable  cabins  near  the  coast,  and 
living  on  shell-fish,  together  with  the  flesh  of  domestic  animals,  and 
possibly  such  agricultural  produce  as  they  could  derive  from  the  soil, 
rhe  refuse  of  these  people  was  thrown  into  pits  or  hollows,  dug  in 
ie  soft  soil,  and  form  the  aggregations  now  remaining,  without 
fhich  we  should  have  had  no  knowledge  of  them.  They  resemble 
ery  much  the  Danish  Kjokkenmoddings,  or  kitchen-middens,  whose 
ivestigation  has  thrown  a  flood  of  light  on  the  early  history  of  the 
K)ple  of  Denmark. 

In  the  uppermost  layer  of  cave-earth,  in  the  Victoria  Cave,  near 
ittle,  beneath  only  two  feet  of  broken  fragments  of  limestone,  there 
evidence  of  a  comparatively  recent  occupation  of  the  cave,  by  men 
ssessed  of  considerable  refinements  as  compared  with  those  of 
rlier  times,  already  mentioned.  Mixed  with  quantities  of  charcoal 
d  charred  substances,  are  bones  of  domestic  animals,  together  with 
small  proportion  of  animals  secured  by  hunting ;  bronze  implements 
d  ornaments  of  great  beauty,  along  with  silver  and  bronze  coins, 
pressed  with  the  heads  and  names  of  Roman  emperors  have  been 
md.  This  last  occupation  of  the  cave  appears  to  have  been  of  a 
)re  or  less  temporary  nature,  and  indicates,  probably,  the  presence 
refugees  from  the  advancing  armies  of  the  continental  hordes,  who 
vaded  Britain  shortly  after  the  exodus  of  the  Romans. 

Having  briefly  summarized  some  of  the  evidence  of  man's  ex- 
ence  in  Yorkshire  during  the  long  ages  prior  to  the  advent  of  the 
)man  legions  under  Julius  Caisar,  it  may  be  well  to  retrace  our  steps, 
d,  after  briefly  considering  the  eff'ects  and  influence  of  Roman 
rilization,  to  describe  somewhat  in  detail  the  most  prominent  works 


E  KEMAlSs  or  HXS  IS  YOttlUHlU 

7  which  alone  ve  tiro  cuabled  to  glean  even  a  niea^  'u\a  nf  ib 
ftbiU  atnl  cliivmi'tc'T  of  llie  iiriniilive  inhabiuuts  of  our  great  wuiffj 
'he  Romang  iuvaded  Britain  in  tim  yvxr  5a  b.c.,  ilqiI  iield  milhvT 
way  over  it  uatll  the  year  a.d.  109,     The  spread  of  refinriiieu  aa! 
lie  Mtn  followetl  clnaely  on  the  suo(-t!.<i3  of  the  Rouian  anus,  vul  >«n 
ruit  in  the  adoption  of  her  civilization  liy  the  British  people.  RraMi 
tationa  or  cities  spraug  up  in  all  parts  of  the  coimtr}',  aaioii|S  tW 
iromoBt  of  irhiL'li  whk  tjbnrauuiu,  nov  Vorlc.     It  was  in  dm  ott 
hut  tLc  liuinans  tix<A  tlicir  seat  of  (Jovemmeiit,  and  radiAtin^  fcai 
t  the  Roman  roads  proceeded  north,  cast,  south,  and  west,  sffunlini 
tay  conitimiiicatiou  with  neighbouring  cities.     Tlie  ahoiifihii^  Y>P^ 
*tiou  clustered  round  these  cities,  aiwl  were  greatly  iiuproveJ  bjlit 
contact  with  tlic  confiuemrs.     Agriculture  became  of  gri'tt  iniiwl" 
Kaoe,  and  w&a  carried  out  to  such  an  extent  that  Bntaiu  becuine  a* 
f  the  principal  com  produciug  couiitritfs  of  the  Romnu  eniiiin.  Tl* 
1  oineral  resoureea  of  the  country  were  explored  and  greatly  MtemW 
In  was  obtained  iiiUflmwall,asithad  been  to  a  small  extent  fori?' 
before;  lead  was  got  iu  Derbyshire,  and  iron  in  XorthumberlBud in' 
the  West  Riding  of  Yorksliire.  Mat^ial  prosperity  waa  suoccwW  ^ 
luxury  ;iu;l  culture,  niid  uuiucroiis  villas  wui-c  lucalcd  lliroii^houl  il* 
province,  especially  in  the  proximity  of  the  great  roads-    Manj  of 
theac  have  been  excavated,  and  astonish  us  by  their  arraDfteniHib 
and  the  beauty  of  the  objects  enshrined  in  llieiii      The  (.'ehic  iiili»l>- 
itants  of  Yorkshire  fell  iu  for  a  full  share  of  all  these  good  things 
and  appear  to  have  enjoyed  to  the  full  the  general  prosperity  of  tbt 
country.  The  relationship  existing  between  them  and  their  conquww 
may  perliaps  be  beat  expressed  by  the  relative  position  of  the  Hindote 
to  the  English  in  India  at  the  present  time.  Latin  was  spoken  by  the 
higher  classes  in  the  cities ;  in  the  country  Celtic  maintained  its  plws 
amongst  the  original  inhabitants.     Christianity  waspromulgatedau^ 
accepted,  and  courts  of  law  established.     But  unfortunately,  as  » 
often  happens,  beneath  all   this  elaborately  complex  system,  there 
were  causes  at  work  which  led  to  the  decay  and  ruin  of  the  district 
The  Romans  were  coustautly  subject  to  raids  by  the  Picts  and  Scots, 
dwelling  north  of  the  Tweed.  To  prevent  their  incursions  the  Romaoa 
"uilt  great  walls  and  forts,  extending  from  .the  Solway  Frith  to  the 
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ne,  and  from  the  Frith  of  Forth  to  the  Clyde,  but  even  with  the 
.  of  these  they  could  not  subdue  their  enemy,  and  the  Emperor 
[)timus  Severus  died  broken  hearted  at  York,  bequeathing  to  his 
i  Caracalla  the  task  of  utterly  annihilating  the  Picts  and  Scots, 
.e  latter,  however,  soon  found  that  he  had  something  else  to  do, 
d  dissentions  in  Rome  speedily  led  him  to  leave  this  country  to 
Jte  secure  his  succession  to  the  throne.  The  Roman  garrisons 
ire  withdrawn  from  Britain,  as  already  stated,  a.d.  409,  and 
e  Celts,  untrained  in  the  arts  of  war,  soon  became  a  prey  to  their 
emies.  The  Picks  and  Scots  descended  in  greater  force  than  ever, 
d  a  most  pitiable  state  of  things  residted.  In  the  "  Monumenta 
istorica  Britannia,"  one  of  the  Rolls  publications,  a  graphic  descrip- 
m  is  given  of  the  lamentable  result  to  which  the  natives  were  reduced, 
ley  forsook  their  homes  and  took  shelter  in  the  mountains  and 
rests  and  in  caves.  Ere  four  decades  had  elapsed  Hengist  and  his 
ariors  invaded  the  country  and  founded  the  first  Euglish 
lonj.  There  was  a  steady  advent  of  Angles,  Saxons,  Jutes,  and 
isians,  and  the  whole  eastern  coast  of  the  country  was  taken 
ssession  of.  The  Anglians  entered  the  Ilumber  and  founded  the 
igdora  of  Deira  which  is  co-extensive  witli  our  modern  Yorksliire, 
d  the  Celtic  Brit-Welsh  people,  as  their  invaders  styled  them, 
re  driven  to  the  fastnesses  of  Cumberland  and  Wales. 

The  Celtic  or  Brit-Welsh  being  driven  from  their  homes,  fled 
h  such  articles  of  value  and  usefulness  as  they  could  caiTy  with 
m  to  the  more  remote  and  inaccessible  parts  of  the  country,  and  it 
n'ghly  probable  that  some  of  them  took  refuge  in  the  Victoria  and 
er  mountain  limestone  caves.  The  Victoria  Cave,  so  named  be- 
se  it  happened  to  be  discovered  on  the  coronation  day  of  Queen 
toria  by  Mr.  Jackson  of  Settle,  is  situated  about  a  couple  of  miles 
n  that  town  and  extends  horizontally  for  a  considerable  distance 
)  the  precipitous  side  of  King's  Scar,  at  a  height  of  1450  feet 
ve  the  level  of  the  sea.  It  is  a  wild,  mountainous  and  desolate 
t,  with  a  long  ravine-like  valley  exten<ling  in  front  of  the  mouth  of 
cave.  The  slope  of  the  valley,  extending  some  distance  up  the  sides 
he  scar,  is  composed  of  glacial  clays,  deposited  when  the  valley  was 
d  with  a  spur  of  the  Great  Glacier  descending  Ribblesdale,  which 
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Mr.  IHtldcman  has  estininteil  to  hav?  had  » tliiekiiesa  of  TOO  oi  8W 
foot.     Mij[«*i  witli  tliB  clay  or  till  are  \ings:  luoasea  of  Silnran  g^^ 
marker]  sind  acrjiUrhcil  liy  tlinir  passa^  from  distaat  liK-alitie*  riiB* 
embedded  in  the  ic«.     Isolated  boiiUi-rs  of  the  same  rock*,  jinWf 
ficratclu'd,  luny  t«  seen  scattpred  here  and  ihtre  on  the  lariiw  uTlk 
valley.  Covoring  the  haiik  «f  glacial  clays  there  is  a  grcii  OaAia 
i>{  fragments  of  limestone  which  have  Iwva  detaclied  from  the  dffl 
above,  tiwhnically  denominated  "  Screes."    At  the  summit  of  ii« 
screes,  one  hundred  feet  above  tic  bottom  of  the  valley,  mkI  »t  la 
base  of  a  hii^e  overhanging  cliff  is  tlio  entrance  to  the  cave  Itffl»- 
sists  of  thr«c  Urgf  irregular  chanibera  which  were  filled  'itti  i^ 
almost  to  the  roof  when  Mr.  JaeJison  followed  his  dog  tWigl  i 
Biiiull  opening  into  the  cave.     He  was  rewarded  by  discorwiiig  i 
number  of  Koman  coins,  along  with  oroamenta  and  iuijileintnti  a 
bronze,  in  the  earth  on  the  surface,    Some  of  the  ornament*  »«"• 
singular  beauty ;  the  bronze  base  was  emuneUed  in  bright  wl'W 
with  great  taste.     Brooches,  rings,  and  fibuhe  were  discoverwJ,  "lu* 
aro  termed  by  Mr,  Franks,  of  the  Bntish  Museum,  to  he  "^ 
CeUic,"  and  of  British  manufacture.  Indeed  it  appears  more  tliup 
bablelhftf  theceulriiof  ii'Hiiufaclure  of  Ihese  kwitiful  arlicli'-wiii''^ 
were  spread  over  the  surface  of  the  then  eivilized  world,  was  iocstcil  m 
Yorkshire.     Philostratuc,  a  Greek  who  waa  attached  to  the  court  « 
Julia  Domna,  the  wife  of  the  Emperor  Severue,  writes, '"  it  i«  «*i 
that  the  barbarians  living  in  or  bj'  the  ocean,  pour  these  colour»o* 
heated  bronze,  that  these  adhere,  grow  as  hard  as  stone,  am!  ptwfn' 
the  designs  that  arc  made  in  them."    Mr.  Franks  is  of  ni)inion  tbl 
this  passage  refers  to  Eritaiii,andif  such  be  the  case,  it  is  areasoniblt 
asBuinption  that  tlie  seat  of  manufacture  would  be  near  tliat  pf  ^ 
Emperor's  court  at  York. 

The  coins,  about  twelve  in  number,  date  from  the  reign  of  Trajan, 
i.B.  117,  to  tliat  of  Constaus,  a.d.  353,  and  there  were  also  smt 
imitations  of  bronze  coins,  which  are  about  A.D,  400-500.  In  addition 
to  the  coius  and  bronze  objects,  a  large  number  of  bones  of  auimak 
which  had  been  used  for  food,  and  some  bone  implentents  used  aa 
pins,  spindle  whorls,  and  other  objects  were  found.  The  number  oi 
bones  of  the  Celtic  short-horns,  similar  to  the  cattle  of  Scotland  and 
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Wales  of  the  present  day,  proved  that  it  was  the  chief  food  of  the 

oecupants.    The  bones  of  goat,  pig,  and  horse  were  frequently  met 

^ritih.    The  horse  was  a  common  article  of  food  in  this  country  until 

tibe  ninth  century.    Bones  of  the  roedeer  and  stag,  fowl,  wild  duck, 

•ad  grouse,  complete  the  list.   Bones  of  the  dog  were  found,  but  had 

not  been  used  for  food,  as  the  animal  was  in  earlier  times.    The 

people  who  occupied  the  cave  at  this  period  were  evidently  possessed 

of  considerable  intelligence,  acquainted  with  some  arts,  were  accom- 

pmied  by  women  and  children,  and  lived  upon  their  flocks  and  herds, 

oeeasionally  supplemented  by  animals  caught  in  the  chase.     It  is 

highly  probable  that  the  date  of  their  occupation  immediately  follows 

the  exodus  of  the  Romans  from  this  country. 

In  addition  to  these  objects  dug  up  not  deeper  than  two  feet 
from  the  surface,  others  were  found  at  considerably  lower  depths, 
beneath  broken  limestone  screes,  clay,  and  stalagmite,  compared  with 
tiie  antiquity  of  which  the  remains  already  mentioned  are  but  as 
yesterday.    Prof  Boyd  Dawkins  ^ys,  "  It  was  inhabited  by  man  in 
the  neolithic  age,  at  a  time  so  remote  that  the  interval  between  it 
*nd  the  historical  period  can  only  be  measured  by  the  rude  method 
^y  which  geologists  estimate  the  relative  ages  of  the  rocks."    From 
this  lower  stratum  were  obtained  the  bones  of  the  brown    bear, 
sta^,  horse,  ox,  a  bone  harpoon,  a  carved  bone  bead,  and  some  flint 
implements,  indicatin<2;  the  occupation  of  the  cave  by  a  much  nider 
set  of  people  than  the  Romano-Celtic,  who  existed  on  animals  ob- 
tained in  the  chase,  and  fish  caught  in  the  neighbouring  Tarn  at 
ilalham.     Below  this  stratum  is  a  thick  bed  of  cave-earth,  a  stiff 
clay,  probably  deposited  by  water,  with  angular  fragments  of  lime- 
stone; in  this  skulls,  jaws,  and  bones  of  the  spotted  hyaena  are  abund- 
ant, together  with  others  of  the  woolly  rhinoceros,  mammoth,  bison, 
reindeer,  horse,  and  three  species  of  bear.     The  bones  are  all  more 
or  less  broken  and  gnawed  by  the  hysenas.     The  most  remarkable 
discovery  was  a  part  of  a  fibula,  considered  to  be  that  of  a  man,  in 
close  association  with  the  bones  of  the  animals  named,  which,  if 
correct,  proves  that  man  was  contemporary  with  the  cave  hysena  and 
the  other  pleistocene  mammals  found  in  the  cave. 


»AfU:  ULkXm  MB  OT  TBI  tXUXB  Of  HAS  IX  WOOB 

'^nteTietomCavtiBgnv  wa  tf^foi  euatfit  at  wmj 
vitiA  vnm,  nd  hxn  }mio  axplcnd  in  YwtuUre.    The  uo 
Uie  lv«er  luatanantfce  ^ne  as  ibtwe  firaBil  n  KiiUilr 
Bf^wed  brDr.  BadikBd,  and  b  dw  lUfgitl  FianiK,u 
■Ucb  fau  bea  iBnetigtied  on  tidialf  ef  tbo  YoriaUre 
Ukd  Polrtaduiic  Bocivty,  dnriqg  the  put  tm  or  tfan  ;tn 
Uoad*,  iIm  in  tfaa  rim  gravely  naikr  MiinMb  knv  beCB  fimad,i 
Inadditwa  loUKMeDHned,  tbeteetli  and  bones  of  the 
ia,T6  bees  diBOcnrand.   it  Mflit  abu  to  be  nuatiflOMl  thit  the 
Fttmn  !■>■  afibrded  aaezai^le  at  tbo  tooth  of  thu  lioa.    U 
bo  iDtcTBatiag  to  gin  a  detailed  aeooiuu  of  tbu  fianm  mi 
coatenls.  but  itisnaaeeaMirtodBBontluaeall  lominda^aiBii 
theiKninto  pwt,  when  Ycgkahite pu miml  a anicb man gwbl 
than  it  bu  at  prsMUit.  irkicb  rendered  possible  the  gsOaet 
aniowk,  manr  of  wbidi  are  deniieiu  of  ti^teal  r^^ia    If  iw 
existod  here  to  tkAse  times  bis  ears  would  be  familiar  wrtli  Hit  n* 
of  the  lion  and  the  bcavj-  tramp  of  the  elephniit,  Hippojintni 
'  di^orted  thmoselroa  io  the  Wharfe,  the  Aire,  ami  the  C*ii«,  n>  t^ 
^'^ffljAii  of  which  the  rhioooeFos,  the  btaoti  and  the  deer,  wilk  tU9 
other  ftniiiiiiU  i>f  smiillcr  nhe.  left  imf.n?s.ii.>na  of  llieir  freqaenl  vtJtt 
Whilst  away,  skulking  lieliiml  the  rocks  to  the  hilU,  flie  liJ'W* 
prowled  in  search  of  prej. 

Turning  now  to  the  East  Riding,  the  surfnoe  of  which  is  liupll 
formed  of  tho  chalk  Wolds;  hilla  rising  to  a  height  of  400  W  SB 
fejt  above  the  sea  level  with  ramiiyiiig  Tallies  interspersed,  thtov^ 
which,  however,  no  stream  runs,  the  rain  being  absorbed  V  ^ 
chalk,  like  a  sjmnire,  and  carried  to  the  8ea  by  underground  pci«l- 
ation.  On  the  wolds  there  are  numerous  evidences  of  an  earlypwi'l' 
about  whniii  there  is  no  historical  record.  On  the  surface  of  tl* 
countty  the  plough  has  turned  up  innumerable  objects  made  ^ 
flint;  arrow  heaJj,  pijinta  of  ap?ars,  implements  used  for  pouniini 
corn,  others  apparently  used  in  dressing  hides,  hammers.  Imirf. 
pointed  tools,  i»ot-boLlers,and  many  others.  Tliese  have,undoul)t«dlT: 
baen  fui-hioned  by  the  Ij  in;l  of  man;  but  of  themselves  they  do  not 
afford  a  very  perfect  idea  of  the  style  of  individual  that  m»n  «»■ 
Fortunately,  there  is  other  evidence.     All  through  the  district  thes 
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of  raised  mounds,  some  of  an  elongated  fonn,  others 
aund.  A  large  number  of  these  have  been  opened  by 
.veil,  and  also  by  Mr.  Mortimer,  of  Driffield.  They 
nd  to  contain  human  skeletons,  and  with  them,  objects 
he  body,  which,  like  the  North  American  Indians  of 
rrowing  relatives  supposed  would  be  of  service  to  the 
ire  state  of  existence.  In  the  long  mounds  or  barrows, 
rmed,  the  skeletons  as  well  as  the  objects  found  with 
y  different  to  those  found  in  the  round  ones.  The 
J  long  barrow  was  a  man  with  a  long  head,  niucli  longer 

front  than  broad;  whilst  the  round  barrows  contain 
)und  heads,  in  which  the  breadth  equals  or  exceeds  the 
he  round  barrows  implements  of  bronze,  ornaments  of 
,  and  pottery  of  varied  forms  have  been  discovered ; 
ng  barrows  contain  no  bronze,  but  only  impliments  of 
in  all  respects  to  those  already  enumerated  as  luiving 
n  the  surface;  the  pottery  associated  with  the  flints  is 
haracter,  quite  distinct  from  that  of  tlie  round  bar- 
t  some  of  the  round  barrows  contain  only  round  skulls, 
»re  or  less  mixed  with  those  of  the  earlier  lon;:^-hea(le(l 
ig  to  the  inference  that  the  latter,  first  in  possession  of 

overrun  by  the  roundheads,  and  that  a  gradual  anialga- 

two  tribes  then  took  place,  but  that  eventually  the  long- 
ie  .succumbed  to  their  conquerors,  and  were  gradually 

or  died  out.  Canon  Greenwell  says  '  "When  we  come 
the  characteristics  of  these  two  distinct  peoples,  we 
nee  a  wide  difference  in  their  appearance.  The  long- 
oes  not  appear  to  have  been  either  so  tall  or  so  strongly 
other.  The  average  lieight  of  the  first  may  be  taken  to 
et  G  inches ;  that  of  the  other  as  about  an  inch  more, 
cephalic  (long-headed)  people  were  also  of  a  somewhat 
',  in  all  the  features  of  the  head  and  face,  than  the  more 
ly-cephalic  (round-headed)  people.  The  cheek  bones 
ans  pri)minent,  nor,  as  a  rule,  are  the  supraciliary  ridges 
>o  early  developeil  as  in  the  round-headed  skull,  both  of 

♦  British  BarrowB,  1877.  p.  127. 
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.,■  in  mental  poww.' 

Hm:  icdUf-heKlad  |i6»f)4«  «bere  the  e^rUest  of  which  tlipivis 
tiod  of  renifd  kBovn  st  pnsent.  IV}*  Im-il  peaceabli 
af^riniltural  puisuiu,  sod  had  herds  of  oxen  aiui  other  tiomt 
itniinsl«.  TWy  wen  prohoblj  existii^  at  th^  same  tune  aa  the 
inhabitant*  of  the  caws  to  the  vest.  Tli^y  appear  to  hn 
itocial  cafliinunitie«,  and  were  rcgolnted  by  some  kind  of  lavs: 
uhicfit  wliom  they  twogniscd  as  leaders,  but  altogether  lived  i  qiw 
and  sedt-nlarj'  life.  Their  peace  wa.a  iut«mipted,  perhaps  dcolwjfi 
by  the  advent  of  the  Toundheads,  who  may  have  come  acroK  ^ 
N'irth  Sea,  but  of  whose  origin  we  have  no  distinct  infonn^* 
There  appcjirs  every  probability,  however,  that  they  were  a  wuli^ 
poopln,  and  that  they  wore  the  builders  of  the  entrenchnienis  con"- 
metirinK  with  the  Danen'-dytte  ncrosR  Flambro'  Head,  and  cTtewliog 


RBYNOLDS:   ERUPTION   OF  KKAKATOA.  215 

influence  of  the  Krakatoa  Eruption,  in  the  Straits  of  Sunda,  upon 
barometrical  records  in  Europe,  including  observations  in  Leeds. 

"  The  last  issue  of  the  Proceedings  of  the  Royal  Society  contains 
a  remarkable  paper,  by  Mr.  R.  H.  Scott,  F.R.S.,  the  Secretary  of  the 
Meteorological  Council,  on  a  series  of  barometrical  disturbances  which 
passed  over  Europe  between  the  27th  and  the  31st  August,  1883." 

"  It  appears  tlmt  when  the  barograms  obtained  from  some  six- 
teen observatories  situated  in  various  parts  of  Europe,  from  St.  Peters- 
burg in  the  east,  to  Valentia  oflF  the  Irish  coast,  in  the  west,  are 
compared  together,  the  curves  extending  from  about  noon  on  the  27th 
to  the  end  of  the  month  are  seen  to  exhibit  a  series  of  remarkably 
sodden  depressions  and  quick  recoveries  of  pressure.    These  disturb- 
ances were  not  actually  synchronous  at  the  various  observatories.  At 
•bout  11  a.m.  (Greenwich  time)  on  the  27th  there  was  a  sudden  in- 
crease of  pressure,  followed  by  a  decrease,  at  St.  Petersburg ;  similar 
phenomena  were  noticed,  but  not  precisely  at  the  same  time,  at  Brussels, 
Paris,  Kew,  Aberdeen,  Liverpool,  Armagh,  Coimbra,  and  Valentia, 
besides  a  number  of  intermediate  stations.     The  movement  at  about 
this  time  was  in  fact  being  propagated  from  east  to  west  at  a  very 
great  velocity ;  the  recovery  from  the  first  decrease  occurred  at  St. 
Petersburg  at  noon,  and  at  Valentia  Island  at  2.25  p.m.  that  is,  the 
movement  occupied  two  hours  twenty-five  minutes  travelling  the 
distance  of  1,315  miles  between  the  two  stations." 

"  On  the  28th  a  similar  disturbance  was  propagated  from  west  to 
east;  it  was  at  Valentia  at  3.20  a.m.,  and  at  St.  Petersburg  at  5.15 
*-m.,  the  passage  occupying  one  hour  and  fifty-five  minutes. 

"On  the  29th  a  return  wave  reached  St.  Petersburg  at  0  hour  20 
^Un.  a.m.,  and  Valentia  at  2  hours  38  min.  a.m.     Interval,  2  hours 
min." 

"On  the  afternoon  of  tlie  29th  a  disturbance  from  west  to  east 
[•ocurred  at  Valentia  at  2  hours  0  min.  p.m.,  and  reached  St.  Peters- 
at  3  hours  35  min.  p.m.,  thus  traversing  the  distance  in  1  hour 
;*5  min.     The  distiirbances  became  gradually  feebler  in  intensity, 
at  the  end  of  the  month  were  no  longer  to  be  recognised." 
"On  the  27th  of  August  occurred  the  violent  volcanic  outburst 
I  the  Straits  of  Sunda,  by  wliicli  in  the  course  of  a  few  hours  the 
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greater  part  of  the  island  of  Krakatoa  was  literally  blown  to  pieces; 
the  shocks  continued  at  least  from  9  a.m.  to  10  p.m.,  Greenwich  time. 
The  connection  between  the  great  eruption  and  these  atmospheric 
disturbances  is  suggested  in  Mr.  Scott's  paper,  and  has  been  distinctly 
traced  by  General  Strachey.  General  Strachey's  reasoning  was  as 
follows: — Any  shock  of  sufficient  violence  might  be  expected  to  pro- 
duce an  atmospheric  wave,  advancing  from  the  place  where  it  was 
caused  in  a  circular  form  round  the  globe,  at  first  expanding  until  it 
had  got  half  round  the  earth,  and  then  again  contracting  till  it  was 
again  concentrated  at  the  antipodes  of  the  place  whence  it  came, 
from  which  again  it  would  be  thrown  back,  and  so  pass  backwards  and 
forwards  till  it  was  obliterated.  It  might  also  have  been  expected 
that  such  a  wave  would  travel  with  the  velocity  of  sound,  being 
probably  of  the  same  nature  as  that  which  caiises  sound,  though  the 
vibrations  liad  not  the  peculiar  character  that  aflFects  our  organs  of 
hearing." 

''It  remains  to  be  shown  how  the  phenomena  may  be  explained 
by  the  passage  round  the  earth  of  a  series  of  air-waves  travelling  at 
the  rate  of  about  700  miles  an  hour  in  opposite  directions  from  the 
seat  of  the  volcanic  eruption.  From  the  known  distances  of  the 
various  observatories  from  Krakatoa,  and  from  the  times  correspond- 
ing to  certain  sufticiently  well-defined  points  in  the  barograms,  the 
times  at  ^vhicll  the  successive  waves  passed  the  several  stations  can 
1)0  estimated;  and  from  these  times  the  intervals  between  the  siic- 
ces.sive  passa*;es  of  the  waves  from  east  to  west  and  from  west  ^> 
east  can  be  deduced.  From  the  results  obtained  it  followed  that  the 
wave  travelled  round  the  earth  from  Ctost  to  west  in  36  hours  57  mia 
and  from  west  to  east  in  35  hours  17  min.  From  the  velocities  thui 
(lotorminod  (lenoral  Strachev  has  calculated  from  the  known  distance 
of  eacli  place  from  Krakatoa,  the  time  occupied  in  the  passage  of  the 
air- wave  from  Krakatoa  to  the  place  of  observation,  and  the  observed 
time  of  tlie  passage  of  the  waves.  Combining  all  the  obsen'atious, 
tlie  rate  of  tlie  waves  moving  from  east  to  west  gave  for  the  time  of 
the  origin  of  the  disturbance  at  Krakatoa  2*52h.  Greemrich  uieaa 
time,  that  is  [)  hours  32  min.  of  the  morning  of  the  27th  Augiut. 
local  time.     Treating  the  waves  moving  from  west  to  east  in  a  sinw- 
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lar  manner,  the  origin  of  the  barometric  disturbance  was  calculated 
to  occur  at  9  hours  13  min.  local  time.  The  mean  of  the  two  values 
obtained  from  the  one  series  of  waves  travelling  against  the  earth's 
motion  or  revolution  and  of  the  other  of  the  waves  travelling  with 
ity  fixes  the  time  of  the  origin  of  the  disturbance  at  9  hours  24  min. 
local  time  27th  August.  The  velocity  of  the  waves  travelling  from 
east  to  west  was  674  miles  per  hour;  of  those  passing  from  west  to 
east  it  was  706  miles.  No  very  exact  comparison  with  the  velocity 
of  sound  is  possible,  as  this  varies  with  the  temperature:  at  50^  F. 
it  is  757  miles  per  hour;  at  80°  it  is  781  miles.  The  wave  travelling 
firom  east  to  west  was  perceptible  on  the  tracings  for  122  hours  after 
its  origin:  it  travelled  upwards  of  82,000  miles,  and  had  passed  3^ 
times  round  the  entire  circuit  of  the  earth  before  its  extinction.'' 

''  It  was,  of  course  to  be  expected  that  the  influence  of  this 
wave  mi^t  be  recognised  at  Leeds.  Through  the  kindness  of  Mr. 
Branson,  of  the  firm  of  Messrs.  Reynolds  and  Branson,  I  have  had 
the  opportunity  of  inspecting  the  tracing  made  by  one  of  their  self- 
roistering  aneroids  for  the  week  comprised  between  August  27th 
and  September  2nd.  The  curve,  although  on  a  smaller  scale  than 
those  engraved  on  Mr.  Scott's  paper,  is  precisely  similar  in  character 
to  the  barograms  from  Aberdeen,  Stonyhurst,  Glasgow,  Armagh,  and 
Valentia  Island.  The  first  rise  at  these  places  occurred  on  August 
27th,  at  from  1  to  1.20  p.m. ;  the  first  fall  varied  from  1.25  to  1.48; 
the  second  rise  at  from  1.53  to  2.25  p.m.;  the  amplitude  of  the 
oscillation  being  about  '05in.,  and  its  duration  about  an  hour. 
Owing  to  some  slight  imperfection  in  the  action  of  the  instrument, 
due  probably  to  the  fact  that  the  new  paper  for  the  week  was  introduced 
■hortly  before  this  time,  the  tracing  is  not  complete  for  the  morning 
of  Monday,  the  27tL  The  next  movement,  however,  is  well  marked. 
tbe  rise  occurred  at  about  3  a.m.,  and  the  depression  at  about  3.45, 
^riUoh  is  almost  identical  with  the  times  of  the  other  stations;  the 

iBiplitude  was  about  '07  in.     On  the  27th  there  was  another  dis- 

['^lUance,  shown  on  the  Leeds  tracing  to  have  occurred  at  about 

^  a.m.;  the  times  at  the  other  stations  were  1.50  a.m.  at  Aberdeen, 

1  ajn.  at  Stonyhurst,  and  2.28  a.m.  at  Valentia.     On  the  same  day 

hete  was  a  disturbance  due  to  the  wave,  travelling  from  west  to 
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east.  It  was  felt  at  Valentia  between  1.27  and  2.10  p.m.;  at  Stony- 
hurst  from  1.48  to  2.33  p.m.,  and  at  Aberdeen  fit)m  1.53  to  2.30  p.m. 
It  very  plainly  indicated  on  the  Leeds  curve  as  occurring  from  be- 
tween 2.0  or  shortly  before,  and  2.30  p.m.;  the  amplitude  of  the 
oscillation  was  about  '03  to  '04  inch.  The  Aberdeen,  Stonyhurst, 
Glasgow,  Armagh,  and  Valentia  curves  frirther  indicate  a  disturb- 
ance travelling  from  east  to  west  between  2.45  and  3.45  p.m.  It 
was  well  marked  at  Stonyhurst,  the  greatest  depression  occurring  at 
about  3.15.  The  time  and  shape  of  the  deflection  are  exactly  repro- 
duced on  the  Leeds  tracing. 

''  Many  years  ago  Humboldt  showed  that  it  was  possible  to  tell 
the  hour  of  the  day  at  the  equator,  with  a  certain  approach  to  accuracy, 
from  the  height  of  the  barometer,  owing  to  the  comparatively  wide 
range  of  its  diurnal  variation  within  the  tropics.  This  fact,  however, 
pales  into  insignificance  when  compared  to  that  of  determining  the 
the  time  of  a  volcanic  outburst,  thousands  of  miles  away,  from  the 
rhythmic  succession  of  a  few  minute  depressions  in  a  barometric 
tracing." 

1884. 

THE  EAST  ANGLIAN  EARTHQUAKE,  APRIL  22ND,  1884. 

"  Soon  after  Nine  on  the  morning  of  Tuesday,  April  22nd,  1884, 
the  eastern  parts  of  this  country  were  shaken  by  a  seismic  disturbance, 
which,  although  happily  unattended  by  loss  of  life,  for  destructiveness 
and  wide  distribution  has  been  without  a  parallel  in  Britain  for  at 
at  least  four  centuries." 

The  report  of  this  earthquake  has  been  published  as  a  separate 
volume  by  the  Essex  Field  Club  (pp.  223),  being  edited  by  Professor 
Meldola,  F.I.C.,  F.R.A.S.,  &c.  (Macmillan  &  Co.) 

The  report  concludes,  by  the  following  notice  of  the  influence 
upon  the  recording  barometer,  at  Leeds. 

"  While  the  foregoing  report  has  been  going  through  the  press, 
we  have  learnt,  through  a  communication  to  the  "Leeds  Mercury', 
that  the  shock  recorded  itself  in  that  town  on  the  tracing-paper  of  a 
recording  barometer,  although,  as  far  as  we  have  been  able  to  ascer- 
tain, the  movement  itself  was  not  perceived  by  anyone.  The  following 
is  the  communication  in  question : — 
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'  Haying  examined  the  diagram  traced  by  our  recording  baro- 
meter to-day  (April  22nd,  1884),  we  find  that  between  9.15  and  9.30 
a.m.,  the  ink-line  thickened  suddenly,  whilst  a  general  movement 
downwards  is  shown.  A  thickened  line  continued  to  be  produced 
until  1.30  p.m..  when  the  tracing  regained  its  usual  character. 
During  this  period  of  four  hours  six  distinct  undulations  of  the  line 
are  registered,  the  greatest  of  which  measures  '025  in.  [Signed, 
Reynolds  and  Branson.' 

As  Leeds  is  about  171  miles  from  the  focus,  this  observation  is 
of  the  greatest  interest;  and  on  commimicating  with  Messrs.  Rey- 
nolds &  Branson  this  firm  was  good  enough  to  forward  the  tracing, 
with  an  explanatory  letter  in  which  they  state  that  the  instrument 
was  not  observed  till  late  in  the  afternoon,  as  they  did  not  hear  of 
the  Essex  earthquake  before  that  time.  It  appears  that  the  air-wave 
produced  by  the  Krakatoa  eruption  of  1883  was  recorded  by  the 
Leeds  barograph,  as  it  was  by  similar  instruments  all  round  the  globe, 
and  this  led  to  the  examination  of  the  tracing  on  the  present 
occasion. 

An  inspection  of  the  tracing  forwarded  by  our  correspondents 
fiilly  bears  out  this  statement,  the  "wobbling"  of  the  pen  (or  tracing 
paper)  having  produced  a  series  of  six  indentations  in  the  line,  of 
which  the  maximum,  and  last  was  traced  about  1  p.m.  This  result 
is  of  great  importance  from  a  seismological  point  of  view,  and  we 
may  take  the  present  opportunity  of  pointing  out  its  significance. 

As  an  earthquake-disturbance  spreads  outwards  from  its  origin, 
the  vibrations  become  longer  in  wave-length  and  period,  and  decrease 
in  amplitude,  so  that  the  short  and  rapid  movements  which  cause 
damage  at  the  focus  become  slow,  wave-like  pulsations  of  the  ground 
at  great  distances  from  the  focus.    The  slow  oscillations  thus  pro- 
duced at  a  distance  from  all  great  earthquake  centres  may  be  aptly 
compared  to  the  "  after-swell "  observed  upon  a  coast  after  a  dis- 
tant storm  at  sea,  the  movements  caused  by  distinct  earthquakes, 
generally  revealing  themselves  only  by  the  oscillation  of  the  water  in 
ponds,  lakes,  etc.     The  effects  of  the  great  Lisbon  earthquake  of 
1755  upon  the  inland  waters  of  this  country  were  doubtless  due  to 
^ch  a  slow  surging  of  the  solid  ground.     That  the  undulations  in 
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t  part  of  the  ialonil  of  Kiukatoa  \tas  Uter&lly  blovijti>|^^| 
till-  shocks  continueil  at  lea^t  froui  9  a.m.  to  10  p.m.,  Grttuni^^^l 
The  comiection  bctwecu  the  great  eruption  and  these  atng^^f 
(ILtturbauces  is  siiggestoii  iu  Mr.  Scott's  paper,  ami  haa  bees&l^^| 
tracuil  by  tieneral  Strachey.  General  Stmcbey's  reaanini  a^H 
foUoKs: — Any  shock  of  sufficient  violence  might  be  expedei  MpB 
duoe  an  atmoitpherio  wave,  advancing  from  thu  place  where  it  ifl 
caused  in  a  circnlar  form  round  the  globe,  at  first  ex^uuulia;  <ul^H 
hail  );nt  half  nmud  the  earth,  and  then  again  ci>ntractin$  til!  it  i^ 
again  concentrated  at  tlie  antipodes  of  th«  place  whoDC«  il  OKU 
from  which  again  it  would  be  thrown  back,  and  so  pass  bockwiidiifl 
forwards  till  it  was  obliterated.  It  ini^ht  also  have  Wn  ex||tMfl 
that  atich  a  wave  would  travel  with  tho  velocity  of  souwl,  tcfl 
probably  of  the  same  nature  as  that  which  causes  sound,  tbou^Hfl 
vihratioii:<  had  not  the  peculiar  character  that  afTecta  our  oipoifl 
hearing,"  I 

"  It  remains  to  be  shown  how  the  phenomena  may  be  expluaM 
by  the  passage  round  the  earth  of  a  series  of  airwaves  ti»ve!lii(l4 
the  rate  of  about  TOO  miles  an  hour  in  opposite  directions  fioa  ■] 
scat  iif  the  volcanic  eruption.     From  the  knowu   dis^tauees  nf  'I* 
voriouH  observatories  from  Krakatoa,  aud  from  the  times  wirrespMlr 
iug  to  certain  sufficieutly  well-defined  poiuts  iu  the  barograme, lit 
times  at  which  the  successive  wavea  passed  the  several  stations  Mi 
be  estimated;  and  from  these  times  the  intervab  between  ihe  fw- 
cessive  passages  of  the  waves  from  east  to  weat  and  from  west  M 
east  can  be  deduced.     From  the  results  obtained  it  follimed  thai  the 
wave  travelled  round  the  earth  from  east  to  west  iu  afi  hourait  uiii 
aud  from  west  to  east  in  35  hours  17  min.     From  the  velocities  thi> 
determined  General  Strachey  has  calculated  from  the  known  distiwe 
of  each  place  from  Krakatoa,  the  time  occupied  iu  the  passageofthe 
air-wave  from  Krakatoa  to  the  place  of  observation,  and  the  obsenw 
time  of  the  passage  of  the  waves.     Combining  all  the  observatioiu, 
the  rat«  of  the  waves  moving  from  east  to  west  gave  for  the  tiniec' 
the  origin  of  the  disturbance  at  Krakatoa  2'62h.  Greenwich  me« 
time,  that  is  9  hours  33  min.  of  the  morning  of  the  27th  August, 
local  time.     Treating  the  waves  moving  itom  west  to  east  in  a  uni- 
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;  the  origin  of  the  barometric  disturbance  was  calculated 
coour  at  9  hours  13  min.  local  time.  The  mean  of  the  two  values 
bnuied  from  the  one  series  of  waves  travelling  against  the  earth's 
^ioQ  or  revolution  and  of  the  other  of  the  waves  travelling  with 
ifixes  the  time  of  the  origin  of  the  disturbance  at  9  hours  24  min. 
Bsl  time  27th  August.  The  velocity  of  the  waves  travelling  from 
fUt  to  west  was  674  miles  per  hour;  of  those  passing  from  west  to 
it  it  was  706  miles.  No  very  exact  comparison  with  the  velocity 
aoand  is  possible,  as  this  varies  with  the  temperature:  at  50^  F. 
is  757  miles  per  hour;  at  80°  it  is  781  miles.  The  wave  travelling 
■I  east  to  west  was  perceptible  on  the  traciugs  for  122  hours  after 
.  origin:  it  travelled  upwards  of  82,000  miles,  and  had  passed  3^ 
MB  round  the  entire  circuit  of  the  earth  before  its  extinction." 

"  It  was,  of  course  to  be  expected  that  the  influence  of  this 
five  might  be  recognised  at  Leeds.  Through  the  kindness  of  Mr. 
nnson,  of  the  firm  of  Messrs.  Reynolds  and  Branson,  I  have  had 
le  opportunity  of  inspecting  the  tracing  made  by  one  of  their  self- 
Bgistering  aneroids  for  the  week  comprised  between  August  27th 
nd  September  2nd.  The  curve,  although  on  a  smaller  scale  than 
fcoee  engraved  on  Mr.  Scott's  paper,  is  precisely  similar  in  character 
©the  barograms  from  Aberdeen,  Stonyhurst,  Glasgow,  Armagh,  and 
^alentia  Island.  The  first  rise  at  these  places  occurred  on  August 
^7th,  at  from  1  to  1.20  p.m. ;  the  first  fall  varied  from  1.25  to  1.48; 
Jie  second  rise  at  from  1.53  to  2.25  p.m.;  the  amplitude  of  the 
•ecillation  being  about  •05in.,  and  its  duration  about  an  hour. 
Hring  to  some  slight  imperfection  in  the  action  of  the  instrument, 
ue  probably  to  the  fact  that  the  new  paper  for  the  week  was  introduced 
kortly  before  this  time,  the  tracing  is  not  complete  for  the  morning 
r  Monday,  the  27th.  The  next  movement,  however,  is  well  marked. 
he  rise  occurred  at  about  3  a.m.,  and  the  depression  at  about  3.45, 
hich  is  almost  identical  with  the  times  of  the  other  stations;  the 
aplitude  was  about  '07  in.  On  the  27th  there  was  another  dis- 
rbance,  shown  on  the  Leeds  tracing  to  have  occurred  at  about 
a.m.;  the  times  at  the  other  stations  were  1.50  a.m.  at  Aberdeen, 
BLm.  at  Stonyhurst,  and  2.28  a.m.  at  Valentia.  On  the  same  day 
ere  was  a  disturbance  due  to  the  wave,  travelling  from  west  to 
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No.  2.  This  terrace  is  a  little  to  the  east  of  that  described 
above,  and  though  partially  obliterated  at  the  time  of  our  research  it 
seemed  to  have  its  broad  end  cut  across  by  the  old  British  entrench- 
ments which  encircle  the  village  of  Fimber. 

Nos.  3  and  4.  These  are  on  the  S.E.  hill-side  of  Rain  Dale,  a 
few  feet  one  above  the  other.  They  had  been  a  long  time  under  the 
plough,  and  were  partly  effaced.  An  excavation,  which  was  made 
across  them,  showed  an  accumulation  of  soily  matter,  in  some  places 
li  to  2  feet  in  thickness,  at  the  bottom  of  which  lay  pieces  of  animal 
bone,  and  several  fragments  of  a  kind  of  coarse  pottery,  much 
resembling  the  dark  kind  rarely  found  whole,  but  not  unfrequently  in 
fragments,  in  British  barrows. 

Nos.  5  and  6.    These  are  also  together,  on  the  north  side  of  the 
railway,  between  Fimber  and  Burdale.    They  are  cut  obliquely  by  an 
old  fiUed-in  hollow-way  (fig.  1),  one  of  six  found  radiating  from  the 
village  of  Fimber.     The  great  age  of  these  two  terraces  is  shown  by 
their  being  intersected  by  the  hollow-way,  as  this  contained  fragments 
of  Roman  pottery  in  all  the  three  sections  which  we  dug  across  it, 
but  in  no  case  was  the  pottery  found  lower  than  half  its  depth,  indi- 
cating that  this  road  had  been  disused  and  half  filled  up  by  slowly 
accumulating  debris,  before  the  pot-sheds  found  their  way  into  it. 
This  is  strong  evidence  that  it  was  constructed  in  pre-Roman  times, 
while  the  terraces  are  still  older.     Outside  the  area  immediately  sur- 
rounding Fimber  are  many  similar  terraces  on  the  sides  of  the  valleys, 
some  beini,^  in  fine  preser\^ation.     One  of  these  is  well  shown  on  the 
hill-side,  close  by  the  south  side  of  the  road  from  Raisthorpe  to 
Thixondalo.     It  is  cut  across  by  a  chalk  pit,  and  the  section  thus 
obtained  clearly  shows  that  the  form  of  the  terrace  is  due  to  material 
having  been  removed  from  its  upper  to  its  lower  side,  and  there  can 
be  no  doubt  of  its  artificial  constniction.     Two  fine  terraces,  one 
above  the  other,  curve  round  the  N.E.  end  of  Bnibber  Dale,  about  a 
mile-and-a-lialf  to  the  north  of  Friday thorpe.     They  are  about  ten 
yards  alcove  tlie  valley  bottom,  and  face  the  rising  sun.     Again  there 
is  a  series  of  three  terraces,  pleasantly  situated  on  the  western  hill- 
side of  Wad  Dale,  about  one  mile  N.N.W.  of  Weaverthorpe.     At  the 
time  of  my  survey,  Oct.  5th,  1883,  the  east  end  of  Wad  Dale  plantation 
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'  Having  examined  the  diagram  traced  by  our  recording  baro- 
fter  to-day  (April  22nd,  1884),  we  find  that  between  9.15  and  9.30 
iL,  the  ink-line  thickened  suddenly,  whilst  a  general  movement 
wnwards  is  shown.  A  thickened  line  continued  to  be  produced 
til  1.30  p.m..  when  the  tracing  regained  its  usual  character, 
iring  this  period  of  four  hours  six  distinct  undulations  of  the  line 
I  registered,  the  greatest  of  which  measures  '025  in.  [Signed, 
(ynolds  and  Branson.' 

As  Leeds  is  about  171  miles  firom  the  focus,  this  observation  is 
the  greatest  interest;  and  on  communicating  with  Messrs.  Rey- 
Ids  &  Branson  this  firm  was  good  enough  to  forward  the  tracing, 
Qi  an  explanatory  letter  in  which  they  state  that  the  instrument 
8  not  observed  till  late  in  the  afternoon,  as  they  did  not  hear  of 
)  Essex  earthquake  before  that  time.  It  appears  that  the  air-wave 
3daced  by  the  Krakatoa  eruption  of  1883  was  recorded  by  the 
eds  barograph,  as  it  was  by  similar  instruments  all  round  the  globe, 
d  this  led  to  the  examination  of  the  tracing  on  the  present 
sasion. 

An  inspection  of  the  tracing  forwarded  by  our  correspondents 
lly  bears  out  this  statement,  the  "wobbling"  of  the  pen  (or  tracing 
per)  having  produced  a  series  of  six  indentations  in  the  line,  of 
iich  the  maximum,  and  last  was  traced  about  1  p.m.  This  result 
of  great  importance  from  a  seismological  point  of  view,  and  we 
ay  take  the  present  opportunity  of  pointing  out  its  significance. 

As  an  earthquake-disturbance  spreads  outwards  from  its  origin, 
e  vibrations  become  longer  in  wave-length  and  period,  and  decrease 
amplitude,  so  that  the  short  and  rapid  movements  which  cause 
mage  at  the  focus  become  slow,  wave-like  pulsations  of  the  ground 
great  distances  from  the  focus.  The  slow  oscillations  thus  pro- 
ced  at  a  distance  from  all  great  earthquake  centres  may  be  aptly 
npared  to  the  "  after-swell "  observed  upon  a  coast  after  a  dis- 
it  stonu  at  sea,  the  movements  caused  by  distinct  earthquakes, 
lerally  revealing  themselves  only  by  the  oscillation  of  the  water  in 
ids,  lakes,  etc.  The  effects  of  the  great  Lisbon  earthquake  of 
>5  upon  the  inland  waters  of  this  country  were  doubtless  due  to 
;h  a  slow  surging  of  the  solid  ground.     That  the  undulations  in 
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ca»ses  they  lie  on  the  eastern  flanks  of  the  hills,  where  they  obtain 
shelter  from  the  blazing  afternoon  sun."  And  he  adds:  "On  the 
terraces  and  flats  are  large  quantities  of  flakes  produced  by  the  manu- 
facture of  the  implements,  and  implements  in  all  states  of  completion." 

These  artificial  terraces  are  most  probably  imitations  of  natural 
ledges,  such  as  are  on  the  hill-sides  in  other  parts.  In  the  early  ages 
man  woidd  select  these  natural  platforms  as  secure  and  suitable  places 
for  his  dwellings,  and  where  nature  had  not  placed  them  he  would 
with  his  own  hands  supply  their  absence.  They  denote  a  very  early 
state  of  culture,  and  probably  were  the  first  earthworks  constructed 
by  man  in  this  neighbourhood. 

That  man  did  occupy  natural  hill-side  terraces  in  early  times  we 
have  substantial  evidence.  During  the  summer  of  1885,  Mr.  W. 
Home,  of  Leyburn,  discovered  on  a  natural  terrace  on  the  limestone 
escarpment  called  "  Leyburn  Shawl,"  ancient  interments,  one  of  whicb 
was  accompanied  by  a  unique  article  of  bone,  which  had  probably 
served  to  secure  a  skin  garment.  He  also  found  bones  of  the  rein- 
deer and  the  red-deer,  chipped  flints,  fragments  of  rude  pottery,  and 
numerous  collected  sandstone  boulders,  reddened  and  cracked  by  fire, 
which  he  believes  to  be  pot-boilers.  There  is  also  a  careftilly  con- 
structed cairn  on  this  terrace,  which  Mr.  Home  has  already  partially 
oi)ened,  aud  intends  ^completing  it.  Here  we  have  evidence  that  in 
early  times  there  was  often  but  a  step  between  the  habitation  of  the 
living  and  the  house  of  the  dead. 


notes  on  the  palaeontology  of  the  wenlock  shales  of  shropshire, 
(mr.  maw's  washings,  1880.)    by  george  Robert  vine. 

In  his  presidential  address  to  the  Geological  Society,  Feb..  1881, 
Mr.  Robert  Etberidge  gave  a  full  synopsis  of  the  then  known  British 
AVeulock  fauna.  The  number  of  genera  and  species  that  had  been 
tabulated  up  to  that  tiuie  were,  for  13  groups  of  fo.ssils,  171  genera 
aud  536  species.     He  also  stated  that  58  genera  and  125  species 
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ON  THE  HABITATION  TERRACES  OF  THE  EAST  RIDING. 
BY  J.   R.  MORTIMER,  ESQ.,  F.G.S. 

These  terraces  must  not  be  confounded  with  the  cultivated 
nces  which  are  so  common  in  the  immediate  vicinity  of  old 
lages,  and  are  undoubtedly  the  work  of  the  Roman  and  medieeval 

The  lance-pointed  terraces  or  platforms,  which  form  the  subject 
this  paper,  are  visible  on  many  of  the  steep  hill-sides  of  the 
rkshire  Wold  valleys,  and  many  others  which  have  once  existed 
e  now  been  erased  by  natural  or  artificial  causes.  They  are 
be  distinct  from  any  other  form  of  earthworks  or  hill-side  ledges, 

where  they  remain  perfect  in  outline,  are  remarkably  alike  both 
hi^  and  in  size.  They  are  generally  found  on  that  side  of  the 
sj  which  faces  the  morning  or  the  mid-day  sun,  at  about  one- 
d  the  distance  from  the  foot  of  the  slope,  and  run  parallel  with 
course  of  the  valley.  They  are  found  in  some  cases  as  single 
forms,  in  others  as  double  platforms,  whilst  sometimes  there  are 
e  or  even  more  terraces  running  parallel  one  above  another.  One 
of  each  terrace  is  always  of  full  width,  while  the  other  end  runs 
to  a  fine  point;  and  it  is  also  woithy  of  note,  that  when  two  or 
e  of  these  ledges  are  found  lying  like  steps,  one  above  the  other, 
r  always  have  their  wide  ends  in  the  same  direction.  When  well- 
erved,  they  are  found  to  have  a  breadth  varying  from  fifteen  to 
ity-one  feet,  and  a  length  of  one  hundred  to  two  hundred  yards, 
low  of  no  written  allusion  to  this  peculiar  form  of  terrace,  which 
^Idom  found  mapped  even  on  the  orduance  sheets.  From  1863  to 
5  I  took  the  measurements  of  several  of  the  most  perfect  of  these 
aces;  but  could  not,  for  a  long  time,  determine  their  purpose.  I 
e  that  the  following  descriptions  may  enable  other  observers  to 
agnize  similar  terraces  in  other  parts  of  the  country. 

No.  1.  This  terrace  was  135  yards  in  length,  with  an  average 
til  of  about  6  yards,  except  at  the  pointed  east  end.  It  is  found 
lain  Dale,  near  Fimber,  and  is  situated  a  little  distance  above  the 
b  of  the  hill-side,  facing  N.W. 
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No.  2.  This  terrace  is  a  little  to  the  east  of  that  described 
above,  and  though  partially  obliterated  at  the  time  of  our  research  it 
seemc<l  to  have  its  broad  end  cut  across  by  the  old  British  entrench- 
ments  which  encircle  the  village  of  Fimber. 

Nos.  3  and  4.  These  are  on  the  S.E.  hill-side  of  Rain  Dale,i 
few  feet  one  above  the  other.  They  had  been  a  long  time  under  tk 
plough,  and  were  partly  effaced.  An  excavation,  which  was  mide 
across  them,  showed  an  accumulation  of  soily  matter,  in  some  plaeei 
li  to  2  feet  in  thickness,  at  the  bottom  of  which  lay  pieces  of  animil 
bone,  and  several  fragments  of  a  kind  of  coarse  potteiy,  mnd 
resembling  the  dark  kind  rarely  found  whole,  but  not  unfrequendyin 
fragments,  in  British  barrows. 

Nos.  5  and  6.     These  are  also  together,  on  the  north  side  of  tie 
railway,  between  Fimber  and  Burdale.    They  are  cut  obliquely  by  in 
old  fillod-in  hollow-way  (fig.  1),  one  of  six  found  radiating?  from  the 
villa«xe  of  Fimber.     The  gre^t  age  of  these  two  terraces  is  shown  by 
their  Xmng  intersected  by  the  hollow-way,  as  this  contained  fragments 
of  Roman  ix)ttcry  in  all  the  three  sections  which  we  dug  across  it, 
but  in  no  case  was  the  i>ottery  found  lower  than  half  its  depth,  indi- 
oatini::  tliat   tin's  road  liad  l>eon  disused  and  half  tilled  up  hv  slnwly 
aeouiuulatin^r  dt^Uris,  h^'tore   the   i)i)t-slieds  fouud    their  way  int"it 
This  is  stroma:  evidence  that  it  was  constructed  in  pre-Hnniaii  tini'"-- 
while  the  terraces  are  still  older.     Outside  the  area  ininiediat<'ly  -ur- 
roundin;,^  Fimheran^  many  similar  terraces  on  t lie  sides  of  the  valloy'^. 
some  heimr  in  tine  ]>rcservati(^n.     One  of  these  is  well  slunvn  <m  tli'' 
hill-side,   close   hy  tlu^  south  side  of  the  road   from    llaisth»'r]H'  i*' 
Thixcndale.      It   is  rut    across   hy  a  chalk  pit,  an<l  the  section  tli'"'* 
obtained  clearly  shows  that  the  form  of  the  terrace  is  due  t«>  inat'Ti:>: 
havini;  heen  removed  from  its  u])]Mn*  to  its  lower  side,  and  then*  '"aii 
h(»   no   douht   of  its   artiticial   construction.     'l\vo  tine  terrace>.  "'i'*' 
ahove  the  (.ther,  curve  r(»und  the  N.K.  end  of  Bruhber  J)ale,  ah-^ut  a 
mile-;ind-a-half  to  tlu^   north  of  Fridavthori)e.     Thev  an*  al'"Ut  t-.i; 
yard^  al»n\e  tlh'  vall«'\-  Imttitm,  and  face  the  risimr  sun.     A-^-iiu  lii-.-''' 
is  a  series  nj'  three  terraces,  pleasantly  situated  on  the  \\e>irm  \iC- 
side  of  Wad  l)al(\  about  one  mih*  X.X.W.  of  Weaverthorpe.     At  tli- 
tune  of  my  survey,()ct.  r>th,1883,  the  east  end  of  Wad  Dale  plantati-m 
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^ered  the  ground,  and  the  terraces  were  sharply  defined.  In  every 
18  these  terraces  show  most  clearly  that  they  have  been  made  with  a 
inite  purpose.  It  has  been  suggested  by  Mr.  Stackhouse  that  the 
newhat  similar  terraces  he  observed  on  the  hill-sides  in  the  South  of 
^land,  had  been  made  by  the  ancient  Britains  as  advantageous 
^ons  for  placing  their  war-chariots  before  a  battle,  from  which  they 
j^t  swoop  down  upon  their  enemies  with  greater  force.  But  it 
SDS  to  me  that  for  such  a  purpose  their  form  and  position  is  quite 
joited,  indeed  almost  impracticable;  and  I  think  that  these  simple 
ll-side  terraces  could  hardly  have  been  made  for  any  other  purpose 
an  as  sites  of  primitive  dwellings.  Their  narrow  ledge-like  form 
d  situation,  on  ground  generally  with  a  cheerful  aspect  and  difficult 

approach,  would  make  them  a  pleasant  and  somewhat  secure  posi- 
3n  for  habitations  such  as  would  be  erected  by  a  few  early  hunters, 
t  that  time  this  neighbourhood  would  be  more  or  less  a  wooded 
istrict,  and,  it  is  fair  to  presume,  sufficiently  well  stocked  with  game 
»  8npply  a  scanty  population  whose  wants  were  few,  with  food  and 
od  clothing,  and  the  large  game  which  would  mostly  move  along  the 
i>ttom  of  the  valley  could  be  readily  observed  by  the  occupiers  of 
lese  ledges. 

Since  writing  this  paper,  Mr.  Foote,  of  the  Indian  Geological 
urvey,  has  discovered  similar  pre-historic  artificial  terraces  in  India.* 
he  abstract  of  Mr.  Footers  paper  states  that  "  in  December,  1885, 
s  re-visited  Bellany,  and  looked  up  the  localities  where  he  had  found 
le  celts,  both  chipped  and  polished.  Mr.  Footers  reasons  for  regard- 
'g  many  of  the  localities  at  which  he  got  numerous  celts  and  other 
aplements,  as  old  settlements  or  village  sites  of  the  celt  makers,  are 
le  following:  Whenever  the  celts  and  other  implements  were  found 

large  numbers,  the  hills  on  which  they  were  found  showed  many 
^3  of  human  habitation.  Many  small  terraces  have  been  raised 
long  the  great  blocks  of  granitic  gneiss  of  wliich  all  the  hills  but 
e  consisted.  Many  of  the  terraces  were  evidently  constructed  with 
erence  to  the  convenient  proximity  of  rock  shelters,  and  in  most 


*  Journal  Anthropolo^cal  Institate,  vol.  xvi.,  No.  1,  p.  72, 
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Ses  ihey  lie  nn  ihe  Mstern  fluika  of  the  bills,  where  they 
Jti'her  from  the  bluing  nftemoon  sun."  And  be  add^."' 
«mioc«  iu»«i  flata  are  Urge  quantides  of  flakes  prodiic*il  by  the 
JBcturaof  tbi-implmK-uts.and  implements  in  all  stst^  of  ix>mptetii 

Tbese  artificial  terraces  are  most  probably  imitAtious  of  ut 
ed)^,  Buch  as  sr«  on  tbe  lull-stdes  in  otlier  parts.  Id  tJie  rail)r 
nan  nouM  select  these  natural  platforms  ns  secure  an<l8uitaWt']iU« 
■VT  bJM  dwellings,  and  where  nature  Lad  not  plao'vl  tbeiu  li«  wratl 
Kith  bis  own  hands  supply  their  absence.  They  denote  a  yhj  aij 
(tat«  cif  fidture,  and  probably  were  the  first  earthworks  »ii»lw««t 
>y  man  in  tlii?  neighbourhood. 

That  man  did  occupy  natiinJ  hill-eide  termccs  in  oarly  tinial 
\M<n  snbstazitiid  evidence,    Durii^  the  anmnier  of   IS85.  Hi.V, 
Hnme,  of  lieybnm,  discovered  on  a  natural  ti.'rnice  nti  the  limesbM 
Bscarpiuent  called  "Leyhum  Shawl,"  anrieiit  inlemientj?..  oiieiif«loA 
was  accompanied  by  a  unique  article  of  bone,  which  had  proWilf 
served  to  secure  a  skin  garment,     He  also  found  hnnat  of  tlu>  mn- 
dcer  and  t]i«  red-deer,  chipped  flints,  fragmenta  of  rude  pott^^.  tui 
numerous  collected  sandstone  boulders,  reddened  and  cracked  by  fire, 
wliifli  lif  believes  t'l  be  p.it-hoilers.     There  le  also  si  carefuil)'  tm- 
stiucted  catm  on  tliia  terrace,  which  Mr.  Home  has  already  partiiltr   , 
opened,  aud  intends  (completing  it.     Here  we  have  evidence  tlut  in    I 
early  timet*  there  wa^  often  but  a  step  between  the  habitation  of  tbt   | 
living  aud  the  house  of  the  dead. 


N0TE8  ON  THE  PAL^OHTOLOOY  OF  THE  WENLOCK  SHALES  OF  SHBOPSBISt 
(MR.  maw's  washings,  1880.)      BY  aEOHOB  BOBKBT  VINB. 

In  his  presidential  address  to  the  Geological  Society,  Feb..  1881, 
Mr.  Robert  Etheridge  gave  a  full  synopsis  of  the  then  known  Biitiili 
Wenlock  fauna.  The  number  of  genera  and  species  that  had  beffl 
tabulated  up  to  that  time  were,  for  13  groups  of  fossils,  171  genen 
and  536  species.     He  also  stated  that  58  gener*  and  125  sfea« 
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p^Ofeiiig  feaeils  hslangiDg  to  his  speciality.  Mr.  John  Toung^s  labours 
nay  also  be  referred  to  in  connection  with  the  shales,  as  we  owe  to 
hSm  remarks  otk  the  shell  structuie  of  Eichwaldia  Gapewelli,  Dav., 
CkiaL  Mag.,  186^  and  while  he  was  searching  independent  virgin 
firom  the  Boildwas  and  Tickwood  beds,  also  supplied  by  Mr. 
he  communicated  to  me  the  results  which  I  have  embodied  in 
Hkm  No.  2dX  of  Prof.  T.  Rupert  Jones'  Entomostraca  papers.  Dr. 
nmdion,  however,  in  his  list  of  Brachiopoda,  Geol.  Mag.,  1881, 
pp.  108-109,  does  not  specialise  his  various  localities,  but  below  the 
Tfiwlnck  limestone  and  above  the  Upper  Llandovery  beds  he  furnishes 
MB  with  four  very  sa£e  divisions: — 

4.  Upper  Wenlock  Shales  (Tickwood  Beds,  -  No.  8.  Dav.) 
3.  Middle  Wenlock  Shales  (Coalbrookdale  Beds,  „  9,  „  ) 
2.  Lower  Wenlock  Shales  (Buildwas  Beds,  „  10,    „  ) 

1.  Basement  Beds  of  W.  S.  (or  Buildwas  Park  Beds  „  11,    „  ) 
nd  the  reasons  given  by  Dr.  Davidson  for  these  divisions,  are.  speak- 
gsmerally,  correct,  based  as  they  are  upon    Palseontological 
^eiioa    But  in  supplying  me  with  the  material  Mr.  Maw  gave 
numbers  for  the  Buildwas  beds  which  he  wished  me  to  keep  in- 
These  I  have  preserved,  and  though  I  will  not  attempt  to  alter 
Iks  decision  of  Mr.  Davidson,  it  may  be  well  to  give  to  the  palsBontolo- 
the  b^efit  of  Mr.  Maw's  notes  on  the  localities,  especially  so, 
I  find  very  different  organisms  in  the  material  bearing  the  different 
Inmbers  now  to  be  referred  to: — 
No.  4.  Upper  Wenlock  shale  represented  in  the  following  lists  by 

number  41,  42,  25 
^,    3.  Middle  Wenlock  shale  represented  in  the  following  lists  by 

number  43. 
,y    3«  Iiower  Wenlock  shale  represented  in  the  following  lists  by 
numbers  22,  37,  36,  38,  40. 
unless  No.  22  will  correspond  with  the  basement  beds  of  Mr. 
mdaaoy  I  have  no  other  number  that  will  fit  in. 
Over  the  Wenlock  limestone,  which  is  No.  7  of  Mr.  Davidson, 
is  another  lot  of  shales  and  this  completes  the  Wenlock  series 
fpf  tibe  authors: — 


*26  tiSb:  palsostoloot  of  the  weslock  ^halk 

Ifr.Bthendge  delivered  lus  adtlrees.  much  of  the  old  mauiulhvl 
le^worited,  and  nuny  ddw  species  have  been  added  to  jiKvioui 
but  only  «  few  cln^^e:)   have   l>ecQ  persigtently   oreraUsI  tn! 
pabBoatologiealctndent.notAbly  the  brafhiopoiU  hylheUtt^Dt. 
son,  and  the  poiyioa,  umelida,  iuid  entomostrac«,  by  iu>ieU, 
T.  Ropert  Jonea  and  Dr.  HoU;  if  then  vie  are  to  compuv  fiti 
the  list  of  Wcniock  sh^e  fossils,  now  given  at  the  end  of  ttu»; 
we  must  except  the  genera  and  classee  which  have  neither  been' 
to  nor  reduced  in  number.    The  excepted  genera,  and  thwrii 
species  belong  to  the  classes  hydroioa,  latnellibranchiata. 
and  cephalopoda,  and  this  will  reduce  the  ^uera  dealt  «i^ 
and  the  species  to  110.    Taking  the  Upper  Silurian  fannn  ^ 
as  given  by  Mr.  Etheredge,  we  find  that  though  theiv  ma]'  te 
absolute  unconformity  of  the  Upper  Llaudovey  beds  U^  (lie 
below  "the  changes  of  spedes  in  the  two  hon'xons  may  be 
causes  of  which  we  have  no  positive  proof,"  yet,  as  Mr. 
suggests,  "  looking  at  the  intimate  connexion  between  the  fuisi 
the  Lower  Llandorery  and  that  of  the  Upper,  we  are  led  to 
that  it  was  not  of  sufficiently  long  duration  to  cause  cither  the 
tiiiction  or  migration  of  tlio  older  faun,i  or  the    ititrodui'twu  «f  » 
new  one  (only  i  genera  seem  to  have  appeared) :  for    .    .    the  Low 
Llandovery  tranamitted  45  genera  and  104  species  out  of  its  fxaa- 
of  68  genera  and  204  apeciea  to  the  Upper  Llandovery.     It  is  that- 
fore  evident  tliat  upheaval  aud  denudation  must  have  been  of  coio- 
parative  short  duration,  and  little  physical  change  could  have  (akea 
place  in  the  area  occupied  by  the  Lower  Llandoverj-  after  uplieavil: 
this  the  physical  geography  and  palivontology  of  the  two  gronii 
help  to  show.""     Of  the  transmitted  groups  of  fossils  from  the  om 
horizon  to  the  other,  many  of  the  species  are  as  common  to  our  on 
rocks  as  to  the  Upper  Silurian  rocVs  of  (Jotland.f  yet  I  find  th« 
many  genera  and  species  common  to  the  Gotland  groups  are  wj 
poorly  represented  in  our  own  Wenlock  shales.     The   causes  of  this 
may  be  manifold,  but  one  cliief  reason  for  the  paucity  may  be  k- 
•Op.  dtp.  12S. 
f  Dr.  LindeLroin'a  list  ol  Fouils.  iS^C,  u  before  me  while  I  nrile, 
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d  for  in  a  veiy  simple  way — ^the  want  of  persistent  research 
raful  tabulation  of  the  fragmentary  remains  as  well  as  im- 
i  specimens. 

i  would  have  been  impossible,  at  the  time  Mr.  Etheridge  was 
ing  material  for  his  address,  to  have  furnished  a  list  like  the 
t  one.  Why  we  are  able  to  do  so  now  may  be  briefly  restated — 
i  faDer  details  will  be  foimd  on  reference  to  the  pages  of  the 
Ifag.  for  1881. 

[eaars.  George  Maw  and  Mr.  T.  Davidson  in  the  March  number 
t  periodical,  p.  100,  gave  a  very  full  account  of  the  washing  of 
ick  shales  for  the  purpose  of  illustrating  results,  but  of  one  group 
riac,  the  Brachiopoda.  Mr.  Davidson  says  that  between  fifty 
ixty  thousand  specimens  were  brought  to  light  by  the  means 
fred,  but  even  that  does  not  fully  represent  the  wealth  of  even 
uchiopadal  remains  in  the  shales,  if  I  may  be  allowed  to  judge, 
ay  own  experience  in  the  matter.  Many  interesting  details 
f&i  by  the  authors,  and  we  gather  from  these  that  altogether 
20  tons  of  the  shales,  from  dififerent  localities,  were  washed  and 
[kicked  for  Brachiopoda  alone.  Taking  then  a  few  horizons,  which 
3  again  referred  to  further  on,  we  find  that  from  one  cart  load 
B  shale  from  the  Buildwas  beds  4,300  specimens  of  Orthis 
.  were  obtained,  "besides  a  much  greater  bulk  of  other  Brachio- 
amounting  altogether  to  10,000  specimens  at  least :  but  this 
lot  nearly  represent  the  fiill  wealth  of  life  of  this  rich  horizon, 
Qy  of  the  larger  species,  and  others  not  completely  calcified, 
get  broken  up  in  the  washing  process."  This  is  true  in  every 
and  my  connection  with  the  shale  washings  is  wholly  due  to 
ggestive  sentence  which  follows  immediately  after  the  close  of 
tragraph  quoted  (op.  cit.  p.  101.)  "  The  whole  of  the  debris 
jen  preserved,"  say  the  authors,  after  "picking  out  the  Brachio- 
as  it  abounds  in  minute  corals  and  other  fossils,  which  will,  we 
be  investigated  by  other  observers." 

mmediately  after  reading  this  paragraph  I  wrote  to  Dr.  David- 
T  some  of  this  reserved  debris,  and  in  a  very  kind  letter  which 
ote  he  referred  me  to  Mr.  G.  Maw,  in  whose  keeping  it  was. 
nany  weeks  elapsed,  however,  after  my  request  was  so  ably 
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No.  6.  Shales  over  Wenlock  limestone,  and  lihese  beds  are  repre- 
sented by  Nos.  24  and  46. 
Speaking  now  generally  of  the  shales  which  lie  below  the  Wen- 
lock  limestone  it  is  estimated  that  they  attain  a  thickness  of  from 
2000  to  2200  feet  below  the  Shropshire  escarpment.     Immediately 
below  the  Wenlock  limestone  there  are  a  series  of  beds  which  are 
conveniently  called  ''the  Tickwood  Beds/'  and  these  are  roughly 
supposed  to  include  a  thickness  of  frt)m  300  to  500  feet  of  strata. 
My  Tickwood  material  is  derived  from  three  localities. 
No.  41  are  washings  from  the  shale  under  Wenlock  limestone,  at  tiie 
foot  of  Benthal  Edge  and  opposite  Tickwood. 
„  42  is  from  the  road-side  at  Tickwood,  between  Buildwas  and 

Wenlock. 
„  25  is  also  from  strata  similarly  described. 
It  is  very  certain  that  these  shales  are  differently  derived  although 
they  are  apparently  belonging  to  one  horizon..  In  the  No.  25  wash- 
ing, both  coarse  and  fine,  the  organisms  are  far  more  perfect  than  in 
the  washings  from  Nos.  41  and  42.  Entomostraca  are  veiy  abundant 
both  in  species  and  in  individuals;  the  corals  are  more  minute,  and 
the  Polyzoa  and  Annelida,  though  occasionally  fragmentary,  are  better 
preserved  than  in  any  of  the  other  beds.  In  the  Nos.  41  and  42 
washings  the  fossils  are  larger  and  more  tossed  about,  not  altogether 
water-worn,  than  in  No.  25,  but  the  No.  42  washing  is  the  best  for 
the  larger  corals  and  filso  for  the  larger  fragments  of  Trilobita. 

My  own  finer  clay,  from  which  I  have  picked  out  my  best  Ento- 
mostraca, was  obtained  by  the  re- washing  of  material  derived  from 
the  No.  25  bed ;  but  as  Mr.  John  Young,  of  Glasgow,  requested  Mr. 
Maw  to  send  liim  some  of  the  virgin  material  for  washing  and  picking, 
I  liave  no  doubt  that  his  No.  25  x  may  have  been  obtained  from  a 
similar  locality  or  horizon.*  I  have  not  incorporated  Mr.  Smith's 
researches  with  my  own,  but  have  given  to  his  pickings  an  indepen- 
dent page,  especially  so  as  all  his  organisms,  excepting  the  Entomos- 


♦  The  following  is  Mr.  Maw's  description  to  Mr.  Young,  April  28th,  1881. 
*'  Tickwood  beds,  Wenlock  series.  Shale  from  east  end  of  Benthal  Etdge,  oppoiite 
Iron  Bridge,  Shropshire. " 
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Wg  ftnoilo  beloQgiiig  to  his  speeiality.  Mr.  John  Toung^s  labours 
■lao  be  referred  to  in  connection  with  the  shales,  as  we  owe  to 
rks  oa  the  shell  structure  of  Eichwaldia  Gapewelli,  Day., 
1885^  and  while  he  was  searching  independent  virgin 
^.from  the  Boildwas  and  Tickwood  beds,  also  supplied  by  Mr. 
he  oomnmnicated  to  me  the  results  which  I  have  embodied  in 
95X  of  Prof.  T.  Rupert  Jones'  Entomostraca  papers.  Dr. 
however,  in  his  list  of  Brachiopoda,  Geol.  Mag.,  1881, 
[lOB-109,  does  not  specialise  his  various  localities,  but  below  the 
limestone  and  above  the  Upper  Llandovery  beds  he  furnishes 
four  very  safie  divisioos: — 
•    4.  Upper  Wenlock  Shales  (Tickwood  Beds,    -        No.  8.  Dav.) 

8.  Middle  Wenlock  Shales  (Goalbrookdale  Beds,      „    9,    „  ) 

9.  Lower  Wenlock  Shales  (Buildwas  Beds,  „  10,    „  ) 
1.  Basement  Beds  of  W.  S.  (or  Buildwas  Park  Beds  „  11,    „  ) 

i  die  reasons  given  by  Dr.  Davidson  for  these  divisions,  are,  speak- 
I  ganerally,  correct,  based  as  they  are  upon  Palseontological 
ijbiioe.  But  in  supplying  me  with  the  material  Mr.  Maw  gave 
I  nnmbefs  for  the  Buildwas  beds  which  he  wished  me  to  keep  in- 
it  These  I  have  preserved,  and  though  I  will  not  attempt  to  alter 
I  decision  of  Mr.  Davidson,  it  may  be  well  to  give  to  the  palasontolo- 
t  the  b^efit  of  Mr.  Maw's  notes  on  the  localities,  especially  so, 
I  find  very  different  organisms  in  the  material  bearing  the  different 
nbers  now  to  be  referred  to: — 

0.  4.  Upper  Wenlock  shale  represented  in  the  following  lists  by 
number  41,  42,  25 
3.  Middle  Wenlock  shale  represented  in  the  following  lists  by 

number  43. 
2.  Lower  Wenlock  shale  represented  in  the  following  lists  by 
numbers  22,  37,  36,  38,  40. 
unless  No.  22  will  correspond  with  the  basement  beds  of  Mr. 
idson,  I  have  no  other  number  that  will  fit  in. 
Over  the  Wenlock  limestone,  which  is  No.  7  of  Mr.  Davidson, 
-e  is  another  lot  of  shales  and  this  completes  the  Wenlock  series 
lie  authors: — 
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No.  6.  Shales  over  Wenlock  limestone,  and  these  beds  are  repre- 
sented by  Nos.  24  and  46. 
Speaking  now  generally  of  the  shales  which  lie  below  the  Wen- 
lock  limestone  it  is  estimated  that  they  attain  a  thickness  of  from 
2000  to  2200  feet  below  the  Shropshire  escarpment.     Immediately 
below  the  Wenlock  limestone  there  are  a  series  ot  beds  which  are 
conveniently  called  "the  Tickwood  Beds,"  and  these  are  roughly 
supposed  to  include  a  thickness  of  from  300  to  500  feet  of  strata. 
My  Tickwood  material  is  derived  frt)m  three  localities. 
No.  41  are  washings  from  the  shale  under  Wenlock  limestone,  at  tiie 
foot  of  Benthal  Edge  and  opposite  Tickwood. 
„  42  is  from  the  road-side  at  Tickwood,  between  Buildwas  and 

Wenlock. 
„  25  is  also  from  strata  similarly  described. 
It  is  very  certain  that  these  shales  are  diflferently  derived  although 
they  are  apparently  belonging  to  one  horizon..  In  the  No.  25  wash- 
ing, both  coarse  and  fine,  the  organisms  are  far  more  perfect  than  in 
the  washings  from  Nos.  41  and  42.  Entomostraca  are  very  abundant 
both  in  species  and  in  individuals;  the  corals  are  more  minute,  and 
the  Polyzoa  and  Annelida,  though  occasionally  fragmentary,  are  better 
preserved  than  in  any  of  the  other  beds.  In  the  Nos.  41  and  42 
washings  the  fossils  are  larger  and  more  tossed  about,  not  altogether 
water-worn,  tlian  in  No.  25,  but  the  No.  42  washing  is  the  best  for 
the  larger  corals  and  also  for  the  larger  fragments  of  Trilobita. 

My  own  finer  clay,  from  which  I  have  picked  out  my  best  Ento- 
mostraca, was  obtained  by  the  re- washing  of  material  derived  from 
the  No.  25  bed ;  but  as  Mr.  John  Young,  of  Glasgow,  requested  Mr. 
Maw  to  send  him  some  of  the  virgin  material  for  washing  and  picking, 
I  have  no  doubt  that  his  No.  25x  may  have  been  obta-ined  from  a 
similar  locality  or  horizon.'"  I  have  not  incorporated  Mr.  Smith's 
researches  with  my  own,  but  have  given  to  his  pickings  an  indepen- 
dent page,  especially  so  as  all  his  organisms,  excepting  the  Entomos- 


*  The  following  is  Mr.  Maw's  description  to  Mr.  Young,  April  28th,  1881. 
*'  Tickwood  beds,  Wenlock  series.  Shale  from  east  end  of  Benthal  Edge,  oppoote 
Iron  Bridge,  Shropahire." 
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Protozoa,  have  passed  through  my  hands,  and  have  been 
[  compared  with  my  own. 

Tickwood  beds  contain  all  the  five  species  of  Spirifer  found 
per  Silurians  of  Shropshire,  with  a  larger  proportion  of 
;  than  in  any  other  zone.  The  Tickwood  beds  are  also  the 
tizon  in  which  the  new  genus  Glassia  occurs,  and  Orthis 
)  attains  its  highest  limit,  with  the  exception  that  a  few 
;  occur  rarely  in  the  Wenlock  limestone  and  Lower  Lud« 

the  Tickwood  there  is  another  series  of  beds  which  are 

I  by  Messrs.  Davidson  and  Maw  as  follows: — 

shales  of  Coalbrook  Dale — 

ThioknoBB. 

"  Coalbrook  Dale  beds  "  1100—1200  feet, 
erous  zone  of  Buildwas — 

"  Buildwas  beds  "  80—  100  feet 

shales  of  Buildwas  Park — 

"  Basement  beds  "  500—  600  feet. 

le  soft  shales  have  largely  determined  the  configuration  of 
rs  of  the  district,  and  represent  the  sweeping  Ape  Dale 
enudation,  which  spreads  out  for  twenty  miles  below  the 
ridge  of  Wenlock  limestone  of  Wenlock  Edge,  and  have 
ok  Dale  yielded  to  the  excavation  of  the  picturesque 

kshing  is  from  these  middle  shales,  or  Coalbrook  Dale  beds, 

i  is  derived  from  Marmwood,  which  is  situated  between 

albrook  Dale  and  Buildwas. 

the  material  is  more  water-worn  than  in  any  of  the  beds 

it  the  same  time  much  of  the  fauna  is  very  characteristic, 

loticed  by  a  reference  to  the  list.     With  regard  to  abund- 

lividuals  this  washing  will  vie  with  any  of  the  other  beds, 

ars  to  me  that  though  the  Coalbrook  Dale  beds  may  have 

their  own,  still  the  persistent  character  of  the  fossils  indi- 

h-like  accumulation  of  deeper-sea  forms. 

tuildwas  beds,  certainly  the  most  abounding  in  organic 

'  Davidion,  Geol  Mag.,  1S81,  p.  108.       f  ^^  P*  ^^' 
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remainfl  of  the  whole  series,  are  situated  nearly  at  tihe  base  at 
Goalbrook  Dale  clays,  and  so  far  as  certain  life  forms  are 
are  entirely  cut  o£f  palssontologically,  from  the  oyerlying 
Messrs.  Davidson  and  Maw  say,  '*  Below  the  fossiliferoos 
beds,  from  1800  to  1900  feet  of  soft  shales  occur,  which  are  oompopj 
tively  barren  in  organic  remains,  excepting  only  that  at  one^oij 
from  their  base  a  remarkably  rich  zone  occurs,  the  horizon  of 
seems  to  coiTespond  closely  with  the  Woolhope  limestone  of  Ho^ 
fordshire,  and  possibly  of  the  Barr  limestone  of  Staffordshire,  thoi^j 
in  Shropshire  the  calcareous  element  is  wanting.    It  is  exposedi 
the  east  bank  of  the  river  Severn,  a  short  distance  above  Buildmi 
Bridge,  in  a  section  includiog  from  70  to  80  feet  of  sbale  bek 
They  are  also  exposed  further  to  the  west,  by  the  side  of  Ibe  bwi; 
south  of  Harley."* 

The  material  from  these  beds,  supplied  to  me  by  Mr.  Mif,! 
m6re  abundant,  and  comparatively  speaking,  much  more  impoitai^ 
thau  from  any  of  the  other  shales.  The  organic  remains  are  innitinff' 
able,  and  it  was  only  when  I  began  to  pick  out  specific  fragments  fai 
mounting  that  it  was  possible  for  me  to  speak  satisfaouorily  of  Ai 
life  history  of  the  various  groups.  The  Grinoid  sfems  are  abondast 
in  the  No.  38  washing,  and  are  lai*gely  encrusted  with  foreign  objecto. 
In  July,  ISSl,  soon  after  receiving  the  shales,  I  made  a  C4ilcnlation of 
the  number  of  organisms  on  1000  Crinoid  stems,  picked  outatraa- 
dom,  86  were  encrusted  by  MonticuJiporiB,  80  by  Stomatopone  and 
Ascodictyie,  7  by  Ortonia,  27  with  disk-like  beginnings  of  various 
Monticulipora  sp.  ,  24  root-like  process  or  beginnings  of  young 
Crinoids,  228  pustulose  specimens  (borings  by  sponge  ?),  aod  aW.it 
550  frcVgmeuts  were  comparatively  tVee  from  encrustations  or  borings. 

The  organisms  f'*om  the  No.  36  washing  are  in  some  respects  of 
a  very  specialij^ed  character,  but  my  reasons  for  placing  the  collectiou 
after  the  Nos.  22  and  37  may  be  inferred  from  this.  The  Nos.  2*2 
and  37  washings,  though  poor  in  many  other  organisms,  are  literally 
crowded  with  fragments  of  Trilobita,  and  the  Entoniostraoa  are  als-^ 
of  a  very  special  character;  Actinozoa  are  especially  rare;  restrict^ 
species  of  Polyzoa  fairly  abundant. 

♦  Op.  Oit,  p.  108. 
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3.  38  and  40.     These  washings,  Mr.  Maw  says,  are  the  -same,  and 

the  shales  were  obtained  from  exposures  near  the  base  of  the 

Wenlock  shale,  on  the  banks  of  the  river  Severn,  above 

Buildw&s  Bridge. 

.  36  is  also  from  the  base  of  the  Wenlock  shale,  but  from  the 

middle  of  the  exposure. 
37.  "  Washing  from  Buildwas  beds,  near  the  base  of  Wenlock 
shale,  north  end  of  exposure,  side  of  river  Severn,  above 
Buildwas  Bridge,  Shropshire."    G.  Maw. 
22.  Washing  from  the  base  of  the  fossiliferous  zone  of  Build- 
was beds,  Harley,  near  Wenlock. 
Above  these  various  zones  at  Benthal  Edge,  the  Wenlock  lime- 
I,  No.  7,  of  Mr.  Davidson  8  divisions,  "  dips  from  IS"*  to  20® 
V,;  to  the  westward  the  dip  decreases  from  10°  to  15®,  and  at 
astern  extremity  of  the  escarpment  of  Lincoln  Hill,  near  Coal- 

i  Dale,  the  inclination  increases  to  from  45°  to  50** 

I  careful  measurements  made  on  Benthal  Edge  it  has  been  ascer- 
d  that  the  compact  limestone  is  from  80  to  90  feet  in  thickness, 
it  thickens  somewhat  in  the  direction  of  Wenlock  to  the  south- 

Overlying  the  Wenlock  limestone  there  are  some  soft  shales, 
b  100  feet  in  thickness,  and  these  are  exposed  in  cuttings  by  the 
of  the  railway  between  Buildwas  and  Wenlock.  The  material 
sent^d  by  No.  24  was  contained  in  a  very  small  package,  and  it 
no  means  remarkably  characteristic. 

46  are  washings  from  shales  over  the  Wenlock  limestone,  and 

were  obtained  from  the  railway  cutting  between  Wenlock  and 

Buildwas.     It  is  singularly  rich  in  small  corals,  Entomos- 

traca  and  the  fry  of  Brachiopoda,  many  of  which  are  similar 

to  species  found  in  the  Wenlock  limestone. 

In  my  list  of  species  I  have  endeavoured  to  represent,  fairly  as 

IS  comparatively,  the  fauna  of  the  diflFerent  wasliings,  and  it  will 

•ssible  for  the  palaeoutological  student,  with  the  list  before  him, 

ike  comparisons  of  the  fauna  of  the  Shropshire  shales,  with  the 

I  of  other  Wenlock  horizons,  British  as  well  as  foreign. 


*  Op.  Cit.,  p.  102. 
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"  The  Wenlock  shales,  in  Shropshire,  which  cannot  be  mackki 
than  1800  to  1900  feet  in  thickness,  have  a  developement  mncbh 
excess  of  the  Wenlock  shale  in  the  Malvern  district,  where  Professor 
Phillips  estimated  it  to  be  640  feet  thick:  indeed  itsthichesn 
Shropshire  is  greater  than  in  any  other  district,  unless  we  except  tb 
supposed  equivalents,  the  Denbighshire  flags,  which  Mr.  6.  Miv 
believes  will  be  found  to  belong  to  a  distinctly  lower  horLBon."  * 


1.  Upper^Llandovery. 

2.  Baildwas  beds.  Nob.  22,  37,  36,  3^,  40. 

3.  Coalbrookdale  beds,  No.  43. 

4.  Tickwood  beds,  Nob.  26.  41,  42. 

5.  Wenlock  limestone  and  shales,  Noe.  24-46. 

6.  Ludlow  series. 

As  tliore  are  a  variety  of  oj)iiiions  extant  as  to  tlio  pro]>er  plac?" 
iiiont  of  certain  species  of  the  PaUeozoic  Actinozoa,  whether  witliw? 
(\chMiterata  or  witli  tlie  Bryozoaof  American  authors,  the  stiulout vm 
find  ample  details  respectin<,'  these  in  a  paper  on  the  Silurian  Polyoz'^J^ 
in  the  ])reseiit  ])art  of  the  transactions.    As,  however,  there  are  otner 
s})(M:ies  of  which  no  details  are  furnished,  the  followin^^  hricf  lu'to^ 
may  he  accei)tal»le. 
1.     Favosites  Boweubankia,  Ed.  &  H.  (Nicholson's  Tah.  Corals 
p.  73.) 

-^  MonticnH])ora  ?  Bowerbankia,  Brit.  Foss.  Cor.,  p.  '268. 

There  are  two  or  three  fragments  which  may  be.  thou*j:h  doubt- 
fully, placed  here.  I  cannot  detect  ''mural  })ores"  in  them,  but 
Nicholson  says  that  "  nmral  ])ores  "  are  fewer  in  number  in  Briti>ii 
^ban  in  Swedish  examj)les. 

Op.  Cit.,  p.  102. 
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FAVOfiiTES  FoRBBsn,  Edw.  &  Haime.  (Tabulate   Cor.,  Nich., 
p.  258.) 

=  Favosites  Forbesii,  Ed.  &  H.,  Brit.  Fobs.  Cor.,  p.  258. 

Examples  of  this  well-marked  species  are  present  in  several 
iions  of  the  shales,  but  as  small  spheroidal  or  globular  coralla,  the 
gest  of  which  is  rather  more  than  a  quarter  and  less  than  half  an 
h  in  depth  and  breadth. 

Pachypora  frondosa?  Nicholson,  Tab.  Cor.,  pp.  94-95,  fig.  17. 

There  are  a  few  firagments  in  my  collection  belonging  to  a  small 
up,  the  type  of  which  may  be  taken  as  P.  f  Alveolites)  firondosa, 
Jl,  while  others  are  closely  related  to,  as  yet,  undescribed  species 
nd  in  the  Cincinnati  rocks  of  America. 

Pachypora  cristata   =  Favosites  polymorpha,  Lonsd.,  Sil. 
Sys.,p.  684,  Ed.  1839. 

Favosites  cristata,  Ed.  &  H.,  Brit.  Foss.  Cor.,  p.  260. 

Examples  of  these  species  are  found  in  the  shale  washings,  but 
8  impossible  to  depend  on  external  features,  as  a  means  of  identi- 
ktion.  Sections  must  be  made  of  suspicious  bits,  and  then,  if  there 
a  careful  comparison  both  of  the  descriptive  text  and  figures,  all 
5  details  brought  to  light  by  Professor  Nicholson  (Tab.  Cor.,  p.  87, 
I.  iv.  and  v.)  will  be  observed.  The  corallites  radiate  from  the 
is  of  the  corallum,  diverging  outwardly  to  open  on  all  sides  of  the 
« surface,  their  walls  are  thickened  by  "  schlerenchyma,"  especially 
wards  the  mouth.  The  calices  are  sometimes  rounded,  with  greatly 
ickened  margins,  and  are  usually  of  two  sizes :  generally  speaking, 
)m  two  to  two-and-a-half  occupy  the  space  of  a  line. 
.    Syringopora  FAScicuLAiiLs,  Ed.  &  H.,  Brit.  Foss.  Cor.,  p.  274. 

I  have  only  rarely  obtained  examples  in  "fasciculi^,"  as  des- 
bed  by  Edw.  &  Haime.  Fragments  of  single  corallites  are  abundant, 
1 1  am  not  surprised  to  find  that  some  of  these  are  referred  to  by 
hors  as  Aulopora  sp.,  Goldfuss. 

Syringopora  serpens,  Ed.  &  H.,  Brit.  Foss.  Cor.,  p.  275,  pi.  Ixv., 
fig.  2-2a. 
=  ?  Aulopora  conglomerata,  Lonsd.  Sil.  Sys.,  p.  675. 

Found  generally  in  fragments,  and  some  separated  corallites 
tely  resemble  Aulopora. 


Fnfy  AruKUikJi  ykk.  Tab.  Cor.,  p.  219. 
I  hk"^  iL  1LT  coLieetkii  a  number  of  fragments  th^  may  uhi- 
muerr  xdia  &  rKOir  |iijice  in  this  DunilT.  They  seem  to  me  not  to 
iKttt  mr  K-  <mns$  cc  Sirhk^nfkQra.  Gol'ifbss.  Some  examples  TesanUe 
C!»3aecmn§  Ifx^nr,  aaii  ix^[»dar  to  be  related  to  C.  Michelini  Ed.  &E, 
Ufei  <cii£K  V*  life^  a&rdar  nka$  MonOopora  Xich.  &  Eth.,  Jtul 
k^  f^iKass^  vC  i£d$  ^ssins  ai«  Caibomieious,  I  cannot  place 

Ir  ii^pi^ierctt  iik»  C-cials  isA  Kyozoans  of  the  Lower  Hddeibag 
rrcf^^L*  Mr.  James  HaZ  desmibes  sereral  examples  of  Aulopora,  aikl 
JTiiraii:  frcoL  ibe  wimai  desicnp«dons,  some  of  our  own  species  may 
br  ^liselj  i^c^^i  to  the  HeUefbezg  group.  In  the  absence  of  figures 
cc  f Lisisjs  I  aiii^yt  say. 
^.    HJLlT^z^B^  CAYOTT,iM%.  Linne.  =  Catenipora,  Lonsdale 

FrajTDents  bciocpng  to  this  and  to  some  other  of  the  synonymoos 
fi^nas  rrvea  by  Ei  ±  H-.  Brit.  Fossl.  pp.  270-1,  are  very  abundant  in 
tiie  wi>hinir5i.  bni  ijenenJlT  warer-wom. 

10.  Haltsitbs  BSCHA£omsSv  Linne.      Catenipora  id.,    SiL  Sys., 

I:  I  ?:*:-:■;  -  .-/.y  ".vi.  :L-:  orrvr!,:;'  -^hrirtioters  it  would  he  diffi- 
:  -.:  :  -v:.»r..:r  ::.-:  :«  '  >:--.:•.- t. "/;.:.  K  iw.  i  Haiiho  rejraDl  a?  one. 
p. ;:  ::.-;•  :r:i..:^t:-:>.  ::::jl  -:..:\1^.  i^z-:-  v:;>.:aV'le  lor  seotioDS,  aud  ''by 
:..TriL?  .:  r:,::r.  >:  :::-:-.::  •^>  .  .  .  ::.:■  f-n:.  kiiowu  a^  H.  e>cliar«Hdes 
L::.Lr.  :>  l:-:::.^-::-:,^  i  fr:n:  ti.v  :vy-io:i'  H.  cat^nularia  Liune,  not 
•:::':v  *:  v  :Le  -Mit-r: ::;■/.  .:.:\r:i<::rrs.  lut  a'-^  bv  tlio  e«»nstaiit  iK^ss<^ssi')u 

•  •:*  -'.'iiiif-n:.  >•>:■::;.  a'„  1  t:.e  ai'rar-Litiv  C"Li>taiit  absence 'T.  of  small 

11.  ThE'  lA  >wiM.vK>ANA.  E-!w.  vV  H..  Brit.  Foss.  L'or..  p.  -278. 
Fr.i^H].-:.:-   «  t'  tLi-   -j»eoie>  aiv  ai'Uii.iaiit  in  the  5liale>,  but  it  is 

•  »nly  TiiT'/.y  that  -p-iiibOL^  oun  In?  ».d»taiiie«l  that  will  >how  the  beautiful 
>uj»'-rti'-ial  oharact'-r-. 

1  J.     HkliuLITK-  iNTKiiSTiN-  ta,  Liiiue.     See  Brit.  Fo>s.  Cor.,  p.  '249. 

Thi-  \v.-ll-kin»\vii  ^j.et.ie'^.  uhicli  had  a  wide  ranue  iu  Silurian  time?. 

H  loiiiiil  ill  th«j  -hah  -  in  fraifnients  <>r\\liat  really  apj>ears  to  be  full-sized 

*  AlljaDv.  l^SO,  82nd  Annual  llept.  of  the  State  Mag.,  N.  York. 
t  Nicholson'i  Tab.  Cor.,  p.  229.    ?  mine. 
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,  only  that  they  are  smaD.  Adherent  to  a  fragment  of  Halysites 
Dg  colony  of  Heliolites.  The  primary  corallite  is  rather  long 
ited  at  the  proximal  extremity.  At  about  half-a-line  from 
t  is  the  first  calicalar  cup.  It  appears  that  the  first  corallite 
oed  by  genmiation  (?)  from  the  primary,  then  the  secondary 
3  another  corallite  latterly,  which  is  the  cause  of  the  first 
in  the  width  of  the  colony.  Many  of  the  firee  firagments  in 
38  clearly  show  that  the  first  stage  in  the  growth  of  the  colony 
usitic  on  some  other  fossil. 
[eliolites  meqastoma,  M'Coy.  Edw.  &  H.,  Brit.  Foss.  Cor., 

p.  251. 
gments  of  this  coral  are  present  in  the  washings,  and  the  two 
ire  easily  distinguished  when  compared  together,  the  calices 
yre  closely  set  in  one  than  in  the  other  species. 
ALLOPORA  NANA,  Nicholson.    Ann.  Mag.  Nat.  Hist.,  1884, 

p.  120,  pL  vii.,  figs.  4-4b. 
s  beautiful  species  was  originally  described  by  me  in  a  paper 

for  reading  to  Professor  Duncan,  Dec,  1882,  but  not  pub- 
s  Monticulipora  fistulosa,  but  as  my  original  description 

a  few  particulars  not  noticed  by  Professor  Nichplson,  I  make 
le  in  adding  to  his  description,  especially  as  my  own  diagnosis 
wn  up  from  hundreds  of  specimens  from  the  Buildwas  beds, 
allum,  iu  its  earliest  stages  encrusting,  after  which  it  assumes 
e,  oblong,  or  an  irregularly  branching  shape.  Corallites  large 
11  in  its  earliest  or  encrusting  stage,  the  small  corallites  cover 
!cate  film  some  foreign  body;  if  the  object  should  be  circular, 
ture  developement  of  the  colony  will  be  either  a  small  pill- 
)e,  or  a  delicate  stem,  and  the  shape  of  the  future  colony  is  to 
extent  dependent  upon  the  shape  of  the  object  which  it 
[y  encnists.  In  this  early  stage  also  all  the  smaller  corallites 
ler  oval  or  oblong,  with  circular  corallites  interspersed  here 
re.  After  about  the  space  of  a  line,  more  or  less,  clusters  of 
orallites  make  their  appearance,  surrounded  by  smaller  ones; 
edn  macuke  of  the  smaller  groups  intervene  between  normal 
js,  which  may  always  be  distinguished  by  their  circular 
IT.    Calices,  occasionally  covered  with  an  opercula,  which  may 
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be  described  as  a  stellar  plate,  with  a  circular  opening  in  the  middle. 
Tabulae  in  both  the  larger  and  smaller  corallites,  less  fully  developed 
in  the  former. 

Localities:  Buildwas  beds;  No.  37  rare,  Nos.  36,  38  and  40 very 

abundant.     Water-worn  and  identified  only  by  sections — Coalbrook- 

dale  and  Tickwood  beds;  rare  also   and  water-worn  in  shales  over 

Wenlock  limestone. 

15.    Callopora  flbtgheri,  Edw.  &  H.    (NicL  Op.  Git.,  p.  122, 

pi.  vii.,  5-56. 

Professor  Nicholson  is  quite  right  in  separating  these  species, 
for  though  not  so  abundant  in  the  Buildwas  shales  as  the  above,  it  is 
fairly  plentiful.  At  the  same  time,  I  cannot  help  remarking  that 
the  difficulty  of  identifying  the  Buildwas  examples  with  those  from 
the  Wenlock  limestone  is  very  great. 

With  regard  to  the  contents  of  the  list  now  presented  to  the 
Palaeontologist,  it  must  not  be  presumed  that  it  gives  an  account  of 
the  whole  of  the  Wenlock  shale  fauna,  for  that  would  be  by  no  means 
a  correct  supposition.  It  is  a  list  of  the  species  found  in  the  shales 
supplied  to  me  by  Mr.  Maw;  and  though  it  may  not  be  possible  for 
me  to  add  many  more  to  the  number  of  species,  it  is  quite  possible 
that  local  students  may  be  able  to  add  to  it  considerably ;  if  such 
sliould  be  the  case,  I  shall  be  glad  to  hear  about  the  additions. 


Since  this  paper  was  writtoxi,  Mr.  Thomas  Baddy's  list  of  Bala  fossils  hii 
come  to  hand.*  This  compUation  is  the  result  of  ten  years*  labour  in  coUecting, 
and  as  the  Tsaige  of  certain  fossils  daring  the  Palseozoio  epooh  was  very  wide, 
I  hare  placed  an  asterisk  {*)  against  the  figaree  in  the  left-hand  coL,  prondad 
the  species  indicated  rang^e  from  the  Bala  to  the  Wenlock  seas :  otherwise  I  hare 
not  cared  to  load  my  list  with  references. 


*  Proceed.  Chester  Soa  of  Natural  Sa.  pp.  iii.  1SS4,  puUished,  1SS6. 
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■^   «8 

Ciicuiaz  itenu,  regnlu  OBBtolM          x'x  x  x  x  K  K  X 

^H  « 

«P X      1          X 

^H    EO 

Bp.      ■-■           XX    X 

M^H  **' 

{CjBtoid™?) ,  XXX  XX 

^   6S 

PUtoaoIi-CCatytrerlniu?) x           x 

■  U 

..      .,   -(PiBndocriDQS?) X       XX 

■   " 

PectiaateJ  rhombs  of  ap xx       xx 

p^ 

F                   £6 

Bp X  X  X  X  X 

1             He 

»P .XX             X 

B7 

G8 

"P XXX 

AUSELIDi  TUBICOl^.  f 

Ooranlitee.  80M06        

69 

BoalariforiD*  Viae x      X 

eo 

Nioholsoni,  Vina       „.  x  x  X                   x  ) 

61 

tagoan,  Vina x            X  X  t         ' 

Ortonia.  Nich. 

63 

63 

serpularifoimig.  Vine x         > 

SpiroTbJB,  Lamarck. 

« 

minntn,  Vine x 

6S 

Lcwiflii,  Bowerby       F 

6S 

arkoneiiBiB  ?  Noh.  Fp.?         x 

67 

otnatUB.  Sby. r. 

6B 

tennis,  Sby 

69 

attenniLtaB,  Vine       

70 

Wenlookaniifl,  Vine x        x  m        k 

71 

*F.  A.  Qaenit«dt  Die  Bohien  oa  I  Stemliorall«n  Laipiig,  l! 
fUlhi,  Qnart  Jonr.  G«oL  800.,  1883,  pp.  S7T-31B. 
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Sunodphon,  Vine, 
dangstaa.  Tine 


^ootocea  (not  faUy  norbad,  bat  fntgmenla 
in  neatly  all  the  horiioiii). 

?liaooix>.  fiagtnenta  of 

LciiUapit,  


ktomotbBca* 

(Rot  aa  ;et  faXlj  deaonbed) 
■acniCTpric  Tind,  Jonee  Ic  HoU 

„  el^^ani,  J.  &  H 

*MitDc^iia  Hawii,  J.  k  H 

„  .,        mr.  gibbera,  J.  &  H. 

„  Smithili  J.  !c  H.  .., 

iytlltXTpris  Brady. 

„  HoUii,  J.  *H 

„  leniFormie,  J.  k  H. 

n  ailiqnoidea,  J.  Jc  H 

,  teataoeUa,  J.  &  H 

„  symetrica,  J  A  H.,  tu,  only  ... 

„  PhilliiJBiaiia,  J.  &  H.,  var  only 

„  phaseolua,  J.  &  H. 

[hlipBara,  Jonee  Ik  Holl 

coipQlenla,  J,  >t  H 

T.  (cripta,  J.  Jf  II. 

loberoaa.  J.  &  U 

jjtheie  carlialoides,  J.  Ji:  n 

„      ?  Vinei,  J.  i  H 

.,      ?  Bubquadrato.  J.  k  il. 

Jjtfaeielltna  ?  bisulcsta,  J,  a  U. 


"P-     

Beyrichia,  H'Coy 
deni,  M'Coy 

r.  granolata 
nada,  Jones 
intermedia 


if.  T.  Eopert  Jones,  P.B.S.,  and  Di.  HoU  Ann.  Ma^,  Kat  Hlat.,  1S8S  ft  If 
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K^H4H=H^^I- 

, ^— ^          ^^-s     -*  1 

IDS 

107 

..    aab-toroM       

X           X 

IM 

..    tubereolata.  SoU > 

109 

.,    d&iuia.  J.SI.B.         

no 

oondnaa,  J.  k  a 

X    t* 

111 

JunoBJi.  Boll.   ..         '.'.        'Z        '".        "'. 

iia 

KJmista,J.  kH _        

I 

113 

taooaata.  J.  a  H 

Bollia.  Jonte  k  HoU. 

" 

lU 

bicollina,  J.  i  H „.         ...  > 

lis 

nniflax».J.  AH 

xl 

116 

117 

v»r?         

118 

Vinei,  Jonea  ft;  HoU ^ 

119 

„      VHr.  mitiB.  J.  k  H.     

KI<eJeni^  J.  A  H, 

X                            t 

lao 

Strepuli.  J.  A  H. 

lai 

oouoenbrica,  J.  A  H 

i 

laa 

iireftalutB,  J.  A  H 

las 

berciahoideB,J.  A  H 

PUoentnla,  J,  A  H. 

' 

i» 

Primiti*.  J.  A  H. 

I                                X 

1S6 

lentioQlariH.  J.  A  H 

1S6 

Romcriana,  J.  A  H 

t                              * 

127 

fabulina,  J.  A  H 

1^8 

Tttiiolata.  J.  A  H 

I2S 

X            " 

130 

valuitt.J,  AH 

IS) 

var,  breviata.  J.  A  H , 

133 

US 

[«rea,  J.  AH 

T 

\Si 

umbiljcato,  J.  A  H 

135 

CTiBtota.  J.  A  H 

ISA 

cornnU.  J.  AH 

137 

ie  lualis,  J,  A  H 

J 

US 

diTerBa,J.  AH 

«                                1 

13^ 

ito 

semiDulum.  J.  A  H 

7 

141 

farcata.  J.  &  H 

142 

orllata.J.An 

iia 

hunaiis,  J.  A  H 

<    X                                        X 

144 

vjsm:  palaohtoloot  of rnx  wmoox  shalbb. 


'WrWl 


US 


ctTDii.  Nioh  Ic  Eth. 

mac.  Vine         

□ifonne,  Tme     

Atom,  Nioh.  &  Eth. 

a.  dlniluiieiiM,  Tise    ... 

ir.A.       ...      "...       '". 


Uni.  Vina 

topoim,  Bnmn, 
]Bili>»  Tine 
pta.  Tine 


iluit.  Vine 
rmadia,  Tine 
nhanhfomu.  Tine 

tellk,  LoDBdAle,  1839. 
M?  LoBsd&le      ... 
InJa.  M-Coy 
porata,  Shrnbsola 
it»,  Shnib. 
rmedia.  Shrub.    ... 
tenta  indetermin&ble 
ra?  ICCoy. 
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^rn-i"ri*pr 


Ptilodictja.  LoDBii.  IHSy  (ttot  Mfloy) 

Lonediilei.  Viae        

l&noeolAto,  Lonad.     

SdctopoTslIa.  UlriotL. 

interporoBa,  Vina      

Boubttnl  (onus. 
Escbarn  ?     (PtilodicC^a  ?  ). 

BoaJpcUum.  Lonsd 

Ptilodktjft  Bp.  (YJae) 

The  following  are  referred  to  Brjuoft  1 
Or.  Lindstrom. 
(Oatalo^e  of  Fosa.  Ootland,  laRS.) 
Discopora  ep.,  Lonedale 

Cladopora  repens  

..         sarin  to  poridea,  Ed.  ft  H.    ... 

CionitiB  janiparinuB,  Eich 

lineoiis,  Ed.  &  Q 

Shombopoia  ?     Meek. 

CGriopom  gnnolota,  Ooldf 

afflnJB,  Ooldf. 

gntnnlata  Vino  

ocnltitB,  Ooldf.  

Bracbiopodo.* 

Liugiila  SjmoadHil  Salter       

OrbicDloidea  Foibcsii.  Daridsan 

PLoloiJopa  (^Craaitt). 

implioata,  8by.  

Disoina  ap.  


Ii^riatoUn  tumidiL  Dal. 

didymia.  Dal 

iDJviascula,  Bby. 

?  MBWti,  DttT.. 

plioatellSi         

rod  ill  Cii,  Shy 

TUT.  idLecliDeata     ... 

oriajia  Lionu 

elevata.  Dal 

»a[a>tu.  Bia 

Cjrlia  .!XiK>rrwtii,  Wulk. 
Suolei.'Spjria  piaum,  I -by. 


•See  Qeol.  Mag.,  Maj,  lSSl-3,  paper  bj  Dr.  DATidson,  F.B.8. 
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n» 


s 

CO 

00 

00 

eo 

5 

4 

90 

cnlariB  Lmne 

■••         ••• 

t%U 

X 

X 

X   X 

chlo. ... 

•••         ••• 

X 

ia,  DaL         

•■•         ••* 

D 

D 

^  Sby 

•••         *•. 

D 

,  Dav.          

•••         •• 

r. 

X 

x.x 

Tata.  Sby 

.• .         •• . 

X 

X 

X 

A^Pp »  •  -  •  •                •••                ••• 

•• •         •• . 

xx 

eri.  Dav 

•••         ••• 

X 

X 

li,  Dav 

•  •  •         ••• 

X 

X 

X 

,  capewelli,  Dav. 

•••         ••. 

X 

X 

X 

X 

X 

X 

ayi,  Dav 

...         ••« 

X 

X 

X 

B  galeatns,  Dal. 

•••         • . . 

X 

ra,  Sby. 

«••         ••. 

X 

Ola  Wilftoni,  Sby.     ... 

*••         . . . 

X 

ali*.  M*Coy 

.■•         ••. 

X 

D 

Dav 

-..         «•* 

Schlo.          

...         ••■ 

X 

1,  Sow. 

••         ••. 

X 

xx 

idi  Sby 

• • •         •• . 

? 

Dal 

. • ■         .• • 

D. 

^bv 

•••         •«. 

D 

**•             •••                  •••                  ••■ 

•••         .• . 

? 

X    X 

^*^Jfm       -••                     •••                     ••• 

•••         *•« 

X 

•                     •••                     •••                     ••• 

••         ••> 

X 

X 

•                     •••                     •••                     ••• 

•••         ••. 

X 

ba*  Linne     

•••         .«. 

X    XX 

X    X 

X    X 

XX 

X 

r. 

la,  Dal 

•••         .*. 

X    XX    X    X 

1 

lina,  Dav 

•• •         *•  • 

X 

> 

1 

Sby.  ... 

•• •         ••. 

X 

1 

X 

XX 

X 

X 

di,  Dav,        

•  • •         ••  • 

? 

D. 

3  "^  ••••                 •«•                 ••• 

•• •         *•. 

r. 

X 

D. 

Dav 

•• .         «•  • 

X 

X 

X 

ria,  Dav 

• • .         .• . 

D. 

1 

1 

Schol 

•• •         ••. 

D. 

1 

Dchus  UAAuta  Lindst 

• • •         *• . 

D. 

nu  Dayi,  Duv. 

• • •         .■ • 

X 

'^8 

h 

D. 

daliB,  Wilk 

"  • •         •• . 

X| 

%^ 

aM'Coy        

•  •  •         • . . 

D. 

Pander         

• .  •         •• . 

liinn. ... 

••  •         ••. 

ffir 

1 

'  v»  •           •••                 •••                 «•« 

• • •         •• . 

1 

D. 

i,  Dav 

•■•         ••. 

1 
1 

D. 

ranBveraaliB,  Dal.     ... 

•••         ••. 

1 

XI 

am,  Angelin 

■••         •• . 

X 

X 

X 

X 

XX 

X 

r. 

episma,  c^by 

ouy.  .«.         ...         ... 

•••         . .  • 

X 

•■ •         ••« 

X 

X 

♦  Only  1  Bpecimen  foand  in  liala  beds,  Rudder. 


251  lAmdlibnnahiata  (fngmeata) 

Oaatempodk  (not  folly  woiked} 

263   Enomphaliu  Bp. 


X 
X  X 


The  foUowing  is  Mr.  Smith's   Collection  of  Microma  from  the 
Wenlock  Sliales. 


kSSKLIDA  PUDIOOLA. 

No. 

Inmr 

XAn. 

Spirocbia  Lewisii,  Sby 

so 

63 
6G 

B«lw«j  «*..  oppowto  Swan,  Irontadp 

LiBoolnBill 

LJnoolii  Hill,  Iroobridce 

■P-        

ur 

n                       ". 

maltnujmJata.  V 

oniBta.Sby 

TO 

73 
67 

amplexua,  T 

73 

Eaflway  out,  opposite  Swmn,  lionliriJp 

POLTZOA. 

H6 

146 

152 
166 

167 
168 

HaUwiy  ontting,  CoiJbrook  Vilt 

,1                ,1        And  varietj 
intetniedia?  Vine.. 
eachaiuforma,  Tine 

On  Eutomortnck. 
Malvern  Tuiine].  Eted  Shile 
Lincoln  Bill,  Iroabrid^ 
Railway  cntting,  Swan 
Eailwaj  ontUns,  Coalbrook  Data 

Wiena'Vwt,  Dndl^  (re^  fina) 

FaneeteilB  IrBgioesU       

.,         reteporato,  Shrubsole 

(Thia  Bp.  in  different  from  T 
cnsm.  Nine  smaU  pnnotnret  •oi- 
roiuid  tLa  orifioa  of  oalL) 

159? 
161 

Gleedon  Hilla,  neai  Muok  WealtKik 

ydtb:  palaohtoloot  of  thb  wenlogk  shalbs. 
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IDA  PUBIOOLA. 


LooAlitiet. 


dktioha,  Goldf.      . 

annloaai  Ooldf. 
snlato,  Goldf. 
iOTifldiilci,  Vine 

*tilodid^?) 

1  LoiiBd. 

muninifera) 

the  following  Bpedee 

Ueotion.) 

tfia,  Williamson 

a  D'Orb 

Montaga 

a,  W.&  Jones 

ilea 

P  Hyolonema 

bnndant 


tomostraoa. 
beronlata  yar  gibboea 

loedeni,  MOoy 
intermedia,  Jones   ., 

sabtoroea,  Jones 

anda,  Jones 

torosa,  Jones 
tnbercolata,  Salter  ., 

inna.  J.  Sc  HoU 
x>7iaDa,  Jones 

sii,  BoU    (Dr.  HoU's 
action) 

ixta,  J.  k  H 

nata,  J.  k  H. 
Ina,  J.  k  H.  ... 

i,  J.  k  H 

icentrica,  J  &  H.     . 

I,  •!.  &  H.  ... 

des,  J.  k  H 

□Lcayata,  J.  &  H. 
itionlaris,  J.  &  H.     . 

J .  oc  u.  ... 

J.  k  a..  ... 

.  oC  O.  ••• 

oc  £&«     .••  «••  . 

C  ■*•       •••  •••  • 


168 
169 
182 
186 
171 


174 


105 

107 
104 

108 

120? 
Ill 


Benthal  Bdge,  Ixonbridge 

DndlejToimel 

Woolhope  (jerj  beantifal  speoimeii) 

BeothalBdge 

Bailwaj  coding,  Ooalbrook  Dale 

Benthal  Kdge,  Ixonbridge 


Wenlock  Limestone 


/  Sedgelej,  Benthal  Edge,  Ironbridge, 
S     Woolhope,  Dorrington  Hill 


Wren's  Nest,  Benthal  Edge,  Dndl^  Tun- 
nel, Gleedon  Hill 
Rotted  Limestone,  near  the  Graven  Arms 


t« 


with  Entomoetraoa 


ft 


112 
113 
114 
118 
121 
122 
123 
124 
125 

127 
128 
143 
130 
133 


Dnd^j  Castle 

Bailwaj  cutting.  Much  Wenlock:  Wool- 

hope 

Ironbridge :  Walsal  ?  :  Stoke  Saye 
Wren's  nest,  Dadlej 
Dudley  Castle 
Ironbridge:    Woolhope:    Gleedon   Hill: 

Wren's  nest*  Dad. :  Benthal  Edge 
Dorrington,  near  Stoke  Edith 
Much  Wenlock :  Coalbrookdale:  Walsall: 

Lincoln  Hill:  Ironbridge 

Wenlock  Limestone,  Eastnor  Park 

Woolhope 

Ironbridge:  Woolhope 

Woolhope 

Woolhope 

Lincoln  Hill :  Ironbridge :  Woolhope 


ff 

ft 


t« 


tt 


tt 


tt 


Woolhope :  Lincoln  Hill :  Ironbridge 
Dudl^  Castle  :  Ironbridge :   Bed  Shale 

Malyem  Tunnel :  Sedgely 
Dudley  Tunnel 
Side  of  Severn,  Ironbridge 
Woolhope 

Woolhope :  Lincoln  Hill :  Ironbridge 
Side  of  Severn,  Ironbridge 
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AmrSLIDA  PUBIOOLA. 


ambilicatA,  J.  Sc  H. 

omats,  J.  &  H.  ... 
sequaliis  J.  Sc  H. 
seminalam,  J.  Sc  H. 


f areata,  J.  &  H.... 


LocalitieB. 


Side  of  SeTem,  Ironfaridge,  and  Ddi^ 

Tunnel 
Woolhope:  Lincoln  Hill  Iioabddge 
Coalbrookdale,  Ironbridge 
Ironbrid^e:    Lincoln    HDL  Iioobn4|l 

Woolhope:     Wren's    nert,  Diflf 

Benthal  Edge 
Dadl^  Tannel 


There  are  still  many  species  of  Entoinostraca  in  Mr.  Smiths 
collection  not  as  yet  (Nov.,  1886)  described  and  figure!  by  Me>ir& 
Jones  and  Holl  These  I  have  not  given.  In  the  Feb.  No.  of  tbe 
Geol.  Mag,  1881,  pp.  70-75.  Prof.  T.  Rupert  Jones  gave  a  pro- 
visional list  of  the  species,  and  there  is  also  a  brief  account 
of  Mr.  Smith's  method  of  preparation,  and  a  full  de^riptionof 
the  16  localities  with  the  prevailing  organisms  found  in  each  of  the 
shale  washings,  which  he  so  persistently  searched  for  inicroa* 
To  these  notes  I  refer  the  palieontological  student  with  pleasare. 
knowing  full  well  that  he  must  profit  by  the  perasaL 


COLLIERY  EXPLOSIONS  AND  THE  WEATllEIl  OV  1885.    A>'«'N. 

Following,  a  year  of  uiioxaiiiple<l  iiumunit}'  tVoiii  any  >ovi'.'iM«^-^ 
of  life,  the  year  1885  adds  another  to  the  list  of  ^^\ees^ivt'  t''tal-''; 
deaths.     The   nuniher  of   ex])losions  recorded   in   the  daily  pajK'^ 
reached   Ul,  against  an  average  of  9.-»  per  annnni  for  the  tive  year> 
ending  18.35,  and  32  for  a  similar  ])eriod  ending  IssO.     (U' the  nuiii- 
ber,  1 1  proved  fatal,  no  less  than  325  persons  being  killed,  the  "luv 
years  exceeding  this  total  being  1857,  1800,  1800,  1S77,  187S.  aii'i 
18S().     Tlie  disasters  involving  loss  of  life  were  the  following:— -hui. 
Dth,  Airdrie,  I  death;  Febrnary  21,  Wigan,  2;  March  2,  l^worth.  U: 
April  8,  (Ireat  Fentini,  0;  June  18,  Pendlebury,  17*J;  June  2oA'he 
terton,  1»;  O(.*tober  26,  Darwen,  1;  Novenil>er  IG,  West  Broiinvidi. -"• 
l)ecend)er,  23,  Mardy,  82;  Maesteg,  I  ;  December  29,  Wigan,  1.    I' 
will  be  seen  that  three  of  the  explosions — Usworth,  Pendlebury,  ami 
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Mardy — contributed  between  them  302  deaths.  It  may,  perhaps,  be 
some  small  satisfaction  to  compare  our  own  losses  with  those  an- 
nounced from  foreign  coalfields  during  the  same  period.  Of  course 
we  only  hear  of  very  important  disasters,  so  that  the  15  fatal  explo- 
sions and  550  deaths  telegraphed  from  the  Continent  and  America  will 
fall  far  short  of  the  actual  total.  In  the  year  1884  the  deaths  at 
home  were  only  65,  whereas  abroad  they  amounted  to  at  least  420. 
Looked  at  fix)m  any  point  of  view  these  figures  speak  highly  in  favour 
of  the  general  excellency  of  the  management  of  our  home  mines. 

At  intervals  throughout  the  year  warnings  have  been  published 
calling  the  attention  of  miners  to  dangers  to  be  appremended  from 
changes  of  atmospheric  pressure.  These  warnings,  which  have  now 
been  before  the  public  for  five  years,  are  based  mainly  upon  the  dis- 
tribution of  areas  of  high  barometer  readings,  or  anticyclones.  An 
examination  of  the  occurrence  of  explosions  with  the  prevailing 
atmospheric  conditions  during  the  past  year  again  favours  the  results 
obtained  from  similar  comparisons  in  previous  years.  Eleven  out  of 
the  sixteen  explosions  were  accompanied  by  a  higher  or  rising  baro- 
meter, while  with  the  remaining  five  the  mercury  was  low  or  falling. 
To  the  former  may  be  added  a  serious  outburst  of  gas  at  the  Monk 
Bretton  Colliery,  from  January  13th  to  16th,  necessitating  the  with- 
drawal of  the  men  from  the  workings  for  about  three  days.  These 
facta  indicate  that  if  lives  are  to  be  saved,  and  the  number  of  explo- 
sions still  further  reduced,  all  persons  having  anything  to  do  with 
underground  workings  must  sacrifice  the  very  popular  idea  that  a  low 
or  falling  barometer  is  the  only  time  when  gas  becomes  dangerous  and 
explosions  are  likely  to  occur.  Let  us  consider  some  of  the  events 
(rf  the  past  year,  and  then  refer  to  elaborate  series  of  observations 
specially  made  in  connection  with  atmospheric  changes  and  the 
appearance  of  gas  in  mines. 

On  the  morning  of  January  10th  a  very  rapid  fall  of  the  baro- 
meter was  advancing  across  the  northern  districts  from  the  Atlantic, 
when  a  drawer  at  the  Whitebrick  Colliery,  near  Blackburn,  opened 
Us  lamp  to  give  another  workman  a  light,  and  the  gas  immediately 
fired.  There  were  over  eighty  men  in  the  workings,  but  only  the  three 
'^^lerson^  near  the  ^seat  of  the  explosion  were  injured ;  the  workings 
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were  set  on  fire,  and  the  men  had  to  be  withdrawn.  According  to  a 
local  account,  '*  the  explosion  was  a  comparatively  slight  one»  and  the 
report  not  loud  enough  to  alarm  the  neighbourhood."  The  disturb- 
ance passed  away  and  the  mercury  rose  quickly.  Two  days  after  the 
rise  commenced,  the  increase  of  gas  in  the  Monk  Bretton  Colliery 
made  it  necessary  to  cease  working,  the  barometer  continuing  to  rise 
until  the  19tL  During  the  month  of  February  the  barometer  over 
the  whole  country  was  unusually  low,  the  average  height  for  the 
month  being  one-third  of  an  inch  below  the  mean  of  previous  years. 
The  only  considerable  rise  of  the  mercury  was  accompanied  by  the 
loss  of  two  lives  near  Wigan,  on  the  21st.  No  accidents  were  re- 
ported while  the  great  deficiency  of  pressure  prevailed.  The  last  day 
of  the  month  brought  another  brisk  increase,  which  formed  a  laige 
anticyclonic  area  over  the  north  and  east  districts  during  March  Ist 
and  2nd.  Towards  the  evening  of  the  2nd  the  centre  of  highest 
pressure  was  moving  eastward,  into  the  North  Sea,  and  at  9  p.m.  took 
place  theUsworth  explosion,  the  barometer  over  the  locality  at  the  time 
being  at  30  inches,  and  beginning  to  fall  moderately  fast.  Again,  on 
the  night  of  June  17th  a  brisk  rise  came  up  from  the  south-west 
across  Wales,  and  by  the  morning  of  the  18th  the  rise  had  extended 
to  the  North  of  England.  Shortly  after  9  a.m.,  when  the  barometer 
was  about  reaching  its  maximum,  the  most  disastrous  explosion  of 
the  year  occurred,  179  lives  being  sacrificed  at  the  Clifton  Hall  Col- 
liery, Pendlebury.  It  should  be  noted  that  after  the  explosion  earth- 
quake shocks  were  felt  in  several  parts  of  Yorkshire,  but  whether 
there  was  any  connection  between  them  it  is  impossible  to  say. 
Shocks  of  earthquake  were  felt  in  different  parts  of  the  north  during 
the  next  two  or  three  weeks.  Coming  down  to  Christmas,  we  find 
that  on  December  22nd  a  rapid  rise  was  in  progress,  and  on  the  23rd 
a  large  area  of  high  barometer  had  formed  over  Wales  and  Ireland, 
the  readings  over  South  Wales  reduced  to  sea  level  being  nearly  30*7 
inches.  It  was  under  these  conditions  that  we  have  recorded  the  loss 
of  82  lives  at  Mardy  and  one  at  Maesteg  on  the  same  day. 

These  instances  of  actual  explosions  suffice  to  indicate  to  us  by 
the  very  similarity  of  their  accompan3ring  atmospheric  changes  that 
greater  attention  must  be  devoted  to  areas  of  high  barometer  in  oon- 
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neddon  with  the  management  of  collieries.  Still  more  does  this 
become  apparent  when  we  come  to  deal  with  the  very  complete  series 
of  hourly  observations  carried  out  under  the  supervision  of  Mr.  V.  W. 
Corbett,  in  the  workings  of  Seaham  Colliery  after  the  disaster  of  Sep- 
tember, 1880.  The  observations  extend  over  a  period  of  several 
months,  and  the  diagrams  show  at  a  glance  that  the  gas-check  indi- 
cated an  increase  of  gas  with  any  important  increase  of  atmospheric 
pressure.  The  barometer  at  the  surface,  and  two  others  in  different 
parts  of  the  workings,  agree  in  their  fluctuations,  both  as  regards  the 
time  and  the  amount  of  the  changes.  The  Maudlin  Seam  had  been 
carefully  sealed  up,  so  as  to  have  no  connection  with  the  outside 
atmosphere.  The  variations  of  pressure  in  this  hermetically  sealed 
chamber  were  recorded  by  water  gauges,  which  showed  that  gas  was 
escaping  while  the  barometer  was  rising,  and  long  before  any  decrease 
of  pressure  had  set  in.  The  seeming  contradiction  of  the  law  of 
pressure  on  gasses  led  Mr.  Corbett  to  the  conclusion  that  the  baro- 
meter is  very  tardy  **  in  denoting  the  fluctuations  of  atmospheric 
pressures,"  even  as  much  as  33,  35, 41,  and  48  hours  late.  Were  this 
a  &et  charts  of  sjmchronous  observations  of  wind  and  barometer  would 
present  a  strange  pecuUarity,  viz.,  that  the  atmospheric  circulation 
indicated  by  the  winds  would  sometimes  be  more  than  2,000  miles  in 
front  of  the  position  shown  by  the  barometer,  a  circumstance  not  yet 
roooided  in  any  country,  and  never  will  be.  The  water-gauge  and 
barometer  indications  were  for  two  distinct  elements,  so  that  the 
action  of  the  one  need  not  accord  with  the  action  of  the  other  in  every 
particular.  As,  however,  water-gauges  are  not  in  common  use,  we 
have  to  content  ourselves  with  the  instruments  which  are,  and  there 
aeems  to  be  no  doubt  that,  whether  we  take  into  consideration  the 
oonditions  of  atmospheric  pressure  shown  by  the  ordinary  barometer 
over  a  tract  of  country  at  the  time  of  explosions,  or  the  excellent 
series  of  local  observations  by  Mr.  Corbett,  we  are  forced  to  the  con- 
ehision  that  gas  becomes  dangerous  while  the  barometer  is  rising  and 
kmg  before  there  is  any  indication  of  a  decrease  of  pressure.  Further 
proof  of  this  has  been  discovered  in  the  investigations  which  have 
foDowed  upon  the  great  explosions  in  Austria  within  the  past  eighteen 
moniha.    One  of  the  conclusions  arrived  at  in  the  report  on  the 
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observations  at  the  Karwin  mines  is  ''That  where,  after  a  rapid  rise 
of  the  barometer,  it  continued  to  rise  slightly,  or  remained  stationary 
for  some  time  at  its  maximum,  a  gradual  increase  in  the  volume  of 
gas  in  the  air  would  set  in ;  or  if,  after  a  rapid  fall  in  the  barometer, 
it  continued  to  fall  gradually,  or  remained  stationary  at  its  lowest 
point,  a  decrease  in  the  quantity  of  gas  would  become  apparent."  The 
results  of  the  two  distinct  series  of  observations  at  Seaham  and 
Karwin  completely  justify  the  system  adopted  in  the  colliery  warnings 
before  the  observations  were  commenced. 

The  question  naturally  arises — How  are  we  to  explain  the  seem- 
ing contradiction  of  the  laws  of  pressure  on  gasses  ?  A  year  ago  it 
was  suggested  that  the  real  explanation  will  probably  be  found  in  the 
supposition  that  the  earth's  thin  crust  feels  the  changes  of  atmos- 
pheric pressure,  the  undulations,  perhaps,  being  very  slight  of  them- 
selves, but  sufficiently  marked  to  affect  the  presence  of  gas  in  faults 
and  other  reservoirs  at  no  great  distance  from  the  surface.  We  know 
that  a  rise  of  one  inch  in  the  barometer  causes  the  surface  of  the  sea 
to  be  depressed  a  little  more  than  one  foot.  Japan  feels  many  earth- 
(iuakes  during  the  year,  but  the  great  majority  of  them  take  place  in 
winter  when  the  barometer  is  high,  not  one-third  of  the  shocks 
occurring  in  summer  when  pressure  is  low. 

Finally  we  come  to  the  question  of  coal-dust.  It  is  now  generally 
recognised  by  those  who  have  studied  the  subject  that  tlie  severest 
explosions  occur  in  dry,  dusty  mines,  the  impalpable  dust  particles 
floating  in  the  air  being  a  means  of  propagating  an  explosion  to 
long  distances  from  the  seat  of  origin.  Now,  if  we  consider  the 
matter,  it  will  be  admitted  that  so  far  as  tliis  element  of  danger  is 
concerned,  an  aniicyclonic  distribution  of  pressure  favours  greater 
violence  in  explosions  from  the  fact  that,  generally  speaking,  a  high 
barometer  accompanies  a  dry  atmosphere,  which  would  render  the 
coal-dust  more  inflanmiable  than  with  dampness.  It  becomes  necessaiy, 
therefore,  to  impress  upon  collier}'-  officials  both  gas  and  dust  become 
dangerous  many  hours,  sometimes  days,  earlier  than  is  generally 
accepted. 

It  is,  perhaps,  a  little  risky  to  make  any  prediction  as  to  the     ■ 
future,  but  it  is  interesting  to  notice  in  the  following  table  th^t,    J 
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number  of  explosions  recorded  every  five  years  firom  1851, 

erage  number  of  deaths  in  each,  the  natural  conclusion  to 

at  is  that  1886-1890  will  show  a  decrease  in  the  number  of 

but  an  increase  in  the  average  deaths  exceeding  that  for 

1861-5  56-60    61-5    66-70    71-5    76-80    81-6 

464. ..356. ..290.. .275. ..243.. .162.. .123 

saths 25. ..36. ..2*9.. .5-6. ..4  0.. .104.. .7  2 

[ea  are  alternately  low  and  high.  It  certainly  looks  as  if 
we  have  now  entered  upon  will  have  a  very  high  average 
It  is  to  be  hoped  that  extended  knowledge  will  not  only 
number  of  explosions  but  also  provide  such  means  as  will 
3  greater  sacrifice  of  life. 


SMAINS  OF  FOSSIL  TBEES  IN  THE  LOWER  COAL  MEASURES  AT 
EAR  HALIFAX.     BY  JAS.  W.  DAVIS,  F.Q.S.  (tHE  PHOTOGRAPH). 

OTOGRAPH  issued  with  this  volume  of  proceedings  repre- 
larkably  well-preserved  example  of  the  base  of  the  trunk 
ached  roots  of  a  fossil  tree  found  whilst  baring  the  EUand 
1  the  Fall  Top  Quarries,  at  Clayton,  by  the  proprietors, 
»hn  Murgatroyd  &  Sons.  The  fragmentary  remains  of 
ixamples  have  been  repeatedly  found  on  the  same  horizon 
•ing  away  the  raggy  stone  and  shale  which  overlies  the 
a  depth  of  about  20  feet  below  the  surface.  The  bole  of 
es  three  or  four  feet  from  the  level  on  which  the  roots  are 
zontally  extended.  Its  upper  surface  is  flat  and  horizontal, 
5r  across  is  3  feet  9  inches.  The  under  part  divides  into 
lal  roots,  each  subdivided  into  two,  and  these  again  at  a 
tance  from  the  parent  stem  bifurcate  and  form  still  smaller 
he  primary  roots  varying  from  1*5  to  2  0  feet  in  diameter, 
lly  diminishes  after  each  bifurcation.  The  greatest  length 
en  exposed  from  the  centre  of  the  trunk  to  the  extremity. 
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of  the  root  is  16'0  feet ;  if  the  smaller  roots  could  have  been  traced 
they  would  no  doubt  have  been  found  to  extend  to  a  much  greater 
distance.    The  roots  are  all  within  a  few  inches  of  being  on  exactly 
the  same  horizon,  a  somewhat  remarkable  fact  which  appears  to 
indicate  that  the  bed  beneath  the  one  of  shale  in  which  the  tree  grew 
and  flourished  was  more  or  less  indurated  before  the  growth  of  the 
trees,  and  offered  resistance  to  the  downward  tendency  of  the  roots. 
The  tree  in  due  course  died,  and  the  stem  decayed  down  to  the  level 
at  which  it  was  embedded  in  the  clay  or  earth  in  which  it  grew.  The 
hollow  stem  became  filled  with  sand  and  clay,  and  eventually  the 
whole  of  the  woody  tissue  was  replaced  by  mineral  matter,  and  a  more 
or  less  exact  representation  of  the  original  tree  was  formed,  and  has 
been  preserved.    Examples  of  comparatively  recent  date  may  be 
frequently  seen  in  swampy  districts,  in  which  the  roots  and  boles  of 
trees  are  found,  the  latter  decayed  down  to  the  level  of  the  surround- 
ing mud,  and  similar  examples  in  the  peat  on  the  neighbouring  hills 
are  not  uncommon  in  which  the  stump  and  roots  of  the  trees  are 
preserved  exactly  as  in  the  ancient  carboniferous  fossiL 

A  photograph  of  the  somewhat  similar  stem  of  a  tree  found  at 
Wadsley,  near  Sheffield,  was  issued  with  the  proceedings  of  the 
Society  for  the  year  1876,  a  short  description  of  the  fossil  being 
given  in  that  year's  proceedings  (vol.  vi.  p.  179),  and  also  in  the 
Quarterly  Journal  of  the  Geological  Society,  vol.  xxxi.  p.  358,  the 
latter  contributed  by  Dr.  H.  C.  Sorby,  F.R.S.  Previous  to  the 
discovery  of  these  examples,  numerous  observations  had  been 
recorded  of  fossil  trees  occurring  in  the  coal  and  the  sand- 
stones of  carboniferous  age  in  various  parts  of  the  country.  Mr. 
E.  W.  Binney  (Phil.  Mag.  vol.  xxiv.,  p.  165,  etc.),  has  given  the 
result  of  his  investigations  in  the  coal  fields  of  Lancashire.  Mr. 
Henry  Beckett  (Quar.  Journ.  Geological  Society,  vol.  i.  p.  41)  describes 
the  stems  and  roots  numbering  seventy-three  in  an  area  of  a  quarter 
of  a  mile.  They  occurred  in  an  open  working  of  the  coal  in  Paik- 
field  Colliery,  Wolverhampton.  Mr.  W.  Jek  (op.  cit.  p.  43),  abo 
contributes  a  paper  on  these  remains,  in  which  he  describes  the  sec- 
tion stating  that  in  beds  12  feet  in  thickness  there  are  three  beds  of 
coal,  and  that  each  of  them  on  its  surface  exhibits  the  remains  of  a 
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fc  of  laige  trees.  In  each  instance  the  evidence  shows  that  the 
grew  and  perished  on  the  spot  where  the  remains  were  found, 
roots  still  fixed  in  the  coal  and  shale  which  formed  the  humus  in 
1  they  grew.  Mr.  J.  S.  Dawes  (Quart.  Joum.  Qteol.  Society,  yoL  i. 
)fiimished  an  account  of  a  fossil  tree  found  in  the  coal  grit  near 
iston,  South  Staffordshire.  It  was  44  feet  in  length,  extended 
ontally  with  several  branching  stems.  The  substance  of  the 
differs  firom  the  surrounding  sandstone,  being  hard  and  fine 
ed  and  impregnated  with  iron.  The  author  states  that  he  has 
oed  some  excellent  sections  of  the  wood  ''  which  show  that  the 
Inie  is  remarkably  perfect,  and  prove  the  tree  to  have  been 
sous."  It  very  rarely  happens  that  the  structure  of  trees 
1  in  .Huidstone  or  grit  have  any  structure  preserved,  and  this 
i^e  is  all  the  more  remarkable  on  that  account.  At  the  Wads- 
bylum  the  tree  stumps  already  referred  to  were  about  10  in 
iber,  in  an  area  about  40  or  50  yards  in  length.  The  largest  and 
preserved  specimen  is  about  5  feet  in  diameter,  and,  like  the 
imen  at  Clayton,  its  upper  surface  is  a  flat  as  if  it  had  been  cut 
88.  It  has  eight  large  roots  which,  when  they  can  be  traced 
\  sufiBcient  distance,  are  seen  to  bifurcate.  The  longest  extension 
be  roots  is  about  6  feet,  beyond  which  they  are  either  hidden  in 
matrix  or  have  been  destroyed.  In  addition  to  the  roots  there 
me  or  two  prostrate  trunks.  The  larger  specimens  are  stated 
>r.  Sorby  to  have  eight  roots;  the  smaller  ones,  probably  imma- 
being  possessed  of  only  four.  A  curious  circumstance  also 
i  as  "one  of  the  most  interesting  facts  connected  with  these 
is  the  evidence  they  furnish  with  respect  to  the  direction  of  the 
iiling  winds  at  the  time  they  grew.  A  careful  examination  of 
rees  now  growing  on  the  exposed  moorland  hills  of  the  district 
3  that  when  they  are  young  the  prevailing  westerly  gales  often 
i  them  incline  to  the  east;  and  in  doing  this,  the  roots  on  the 
side  are  pulled  straight  and  made  to  run  more  horizontally 
t  those  on  the  east  side  are  pressed  down  and  made  more 
y  vertical;  and  these  characters  remain  permanently  when  the 
las  grown  to  a  large  size.  Now  this  sort  of  difference  on  different 
can  be  recognized  more  or  less  decidedly  in  the  case  of  all  the 
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KtvirapB  awn  in  the  Walsley  fowil  ftirrat,  bnt  in  eajwcMtJly  wcH-buAJ 
iu  tlie  Inrj^fit  anil  Wl  preciervtul  apei^inieiix;  and  it  njip^urt  b-  lui 
very  iuU-rpjtinjit  Uwt  thftt  tlio  liirwlimi  of  tlw  prevailing  iiuh  «ii 
at  tbe  carliDuiforuitd  [MTrini)  tbun  itiilicat«(l  iii  aliuotit  exactly  ibe  » 
a«  Llint  tit  the  |>refteiit  [teriotl,  ui  iJtnwu  hy  thv  «uDe  fimt«Meii  iuina 
now  growing  in  the  iici^hbourhoorl." 

Some  yeara  ago,  during  the  excavations  iu  niokiu;;  the  G-K,  J 
iif  railwAy  froui  Halifax  to  Bro^ord,  the  trunk  uid  ruut*  of  t.fa 
tniu  wero  discovtirud  nuar  Qiiecmtbury,  nt  a  much  low^  level  tliulh 
Fall  Tap  Qaarrioa,  but  on  tbo  wuuo  bartzon.  the  strata  b«ufi  d 
dofloi  by  a  fault.  The  specimeu  ia  very  perfect;  it  w»s  cMpfuUy  fli» 
vateil,  juid  preaented  by  the  Engineer,  Mr,  Fnaer,  to  the  YiitUu* 
CoUsti;e,  at  Loeils,  where  it  may  now  be  seen.  It  U  anudlei  thu  ^ 
xpeciraen  now  photographed,  and  the  rants  do  not  extuiii  gnaif 
hi^yond  the  diameter  of  the  trunk:  they  exhibit,  howevor,  nrsdaiif 
the  (^uadrat^  division  of  the  base  of  the  trunk  into  rootc.  «luil 
extend  from  it  abnoHt  horizontally.  The  lanfer  example,  receU^ 
discovered,  hnd  also  foiir  pritkcip»l  xoata,  but  tlie  lufiucatiAn  of  w 
of  tliese  US  su  rapid  as  to  ^vo  the  ^pwuiuice  of  a  hirger  nuiubtt.  1^ 
appenrs  prnbiihic  from  a  -study  nf  theau  s[ifciiiu'n!i  cnujiiimly  tWlln 
initial  roots  furumd  a  series  nf  four  and  that  the  more  aged  ut  i»ip 
jtrowu  specimens  the  rnot*  increased  iu  nundier  by  bifiircaUug. 

Since  the  photograph  was  taken  a  se(.^o^d  example  has  b 
found  at  Clayton,  in  another  quarry  closely  adjoining,  which  is  laj* 
than  the  tii*st.  The  specimen  photographed  has  been  piircWoi  ■? 
Prof.  W.  C.  Williamson,  P.II.S.,  and  removed  to  Owen's  CoUnje, 
Manchester. 
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I  ON  ANCISNT  COAL  MINING.      BY  T.  W.  EMBLETON,  ESQ.,  M.E. 

3  beginning  of  coal  mining,  like  most  other  things,  is  enveloped 
bscurity  of  the  past.  There  is  little  doubt  that  coal,  so  far  as 
^thered  from  scattered  notices  discovered  here  and  there  in 
records,  was  first  obtained  by  manual  labour  from  the  out- 
I  hill  sides  or  the  margins  of  brooks  and  rivers,  or  the  cliffs  of 
coast.  In  such  places  the  attention  of  the  ancient  people 
*e  arrested  by  the  contrast  of  the  black  mineral  with  the  colour 
luperincumbent  and  the  adjacent  strata.  The  use  of  coal  and 
lineral  substances  did  not  become  general  until  the  necessity 
ir  use  became  apparent,  nor  were  they  at  first  extensively 
In  ancient  British  and  Roman  times  coal  could  not  have 
.  the  notice  of  the  energetic  people  of  the  land,  though  the 
that  then  covered  the  greater  part  of  England  afforded 
nt  supplies  of  fuel.  The  Romans,  as  we  shall  see,  had  dis- 
.  coal  and  its  uses,  or  had  derived  their  knowledge  from  the 
.  In  Anglo-Saxon  and  in  Norman  times,  as  manufactories  of 
kinds  were  established  and  increased  in  number  and  extent, 
5sts  suffered  in  proportion. 

le  iron  and  glass  works  which  were  carried  on  extensively  in  the 
n  and  eastern  parts  of  England  consumed  increasingly  enormous 
ies  year  by  year;  the  forests  diminished,  and  the  use  of  wood 
became  more  and  more  costly.  This  destructive  process  had 
Kst  of  directing  public  attention  to  the  acquisition  of  mineral 
)r  manufacturing  and  domestic  purposes,  and  hence  the 
tion  of  coal  rapidly  increased;  but  it  was  only  after  the  inven- 
the  steam  engine  that  the  demand  and  supply  enormously 
ed,  and  has  now  attained  dimensions  which  a  century  ago 
bave  been  deemed  fabulous  and  altogether  increditable. 

the  Saxon  Chronicle  of  the  Abbey  of  Peterborough  there  is 
lowing  passage:  "About  this  time,"  a.d.  852,  "the  Abbot 
1  let  to  hand  the  land  of  Sempringham  to  Wulfred,  who  was 
d  to  the  monastry  60  loads  of  wood,  12  loads  of  coals,  and 
id  other  things." 
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Whether  the  meaning  of  the  Saxon  word  is  coal,  aa  c 
stood,  is  Bubject  to  some  doubt.  Tbe  original  words  r 
fothur  Gnefan"  (ie.  12  fothers  of  coal,  about  lu  cwts.  each). 
A.-S.  this  word  (Gnefa)  may  mean  anything  that  is  dug  up.  Ii'b 
evident  that  Graifa  waa  a  different  fuel  from  peat.  There  ie  no  A-S 
for  peat  which  is  English  only.  The  old  British  name  id  uiil  to  be 
Q]o;  the  Welsh  has  PwU  Glo,  Pit^coala.  lu  Bosworth's  A.-S.  itt- 
tionary,  Gncfa  is  coal 

Coal  is  in  Middle  Eng.,  Col;  Dutch,  Kool;  Icel.  an'I  Swei, 
Kol;  Dan.,  Kul;  Old  High  Germ.,  Choi,  Cholo;  Middle  Hi^h  (Jwni, 
Kol;  Mod.  Germ.,  Kohl.  The  French  honille,  only  wants  aii  iwpmH 
to  assimilate  it  to  the  northern  wonl. 

From  Pennant's  Tour  in  Wales,  lie  statta  that  a  flint  we,  ^ 
inHtmnieut  of  the  aboriginals  of  our  islands,  was  discovered  Bunt  is 
certMu  pieces  of  coal  exposed  to  day  in  Craig  y  Lare,  in  Mrtnwoo* 
shire,  and  in  such  a  situation  as  to  render  it  very  accoptiMc  tolbt 
unexperienced  natives  who  in  early  times  were  incapable  of  piirauBf 
the  aeam  to  any  material  depth. 

Whittaker,  in  his  History  of  Manchester,  is  of  opinion  thtl  tbi 
primeval  Britons  usod  coal.  This  is  eviilent,  he  says,  from  its  sppft- 
latioo  amongst  us  at  present,  whicli  is  not  Saxon  but  British,  txi 
subsists  amongst  the  Irish  as  their  Guel,  and  amongst  the  Comisbtii 
their  Eolau  to  this  day.  In  the  great  survey  (the  Domesday  Book), 
carried  out  by  William  the  Conqueror,  there  is  no  meutioD  of  cwJw 
any  other  minerals.  No  instructions  were  given  to  the  Commisaonen 
to  enquire  into  the  extent  and  value  of  the  mineral  property  of  the 
central  or  northern  counties.  Stnitt  states  that  in  opening  soot 
mounds  in  1773,  near  Maldon,  in  Essex,  bones,  cinders,  and  cIuimJ 
were  found;  this  he  relates  in  his  Book  of  Manners  and  Custoiitf, 
Vol.  1,  p.  60. 

Marston,  in  his  Natural  History  of  Northamptonshire,  speakiiig 
of  the  ruins  of  a  castle  at  Castle  Dykes,  a  high,  entrenched  hill,w* 
Farthings  tone,  says  he  saw  some  huge  lumps  of  cinder.  This  cas^ 
is  supposed  to  have  been  built  by  .Sthelfleda,  about  913,  it  «" 
destroyed  by  the  Danes  in  1013.  and  he  concludes  that  there  im* 
stores  of  coal  kept  there.    St.  Augustine  says,  "is  it  not  a  wondeifal 
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The  beginning  of  coal  mining,  like  most  other  things,  is  enveloped 
in  the  obscurity  of  the  past.  There  is  little  doubt  that  coal,  so  far  as 
can  be  gathered  from  scattered  notices  discovered  here  and  there  in 
yarious  records,  was  first  obtained  by  manual  labour  from  the  out- 
crops on  hill  sides  or  the  margins  of  brooks  and  rivers,  or  the  cliflFs  of 
the  sea  coast.  In  such  places  the  attention  of  the  ancient  people 
would  be  arrested  by  the  contrast  of  the  black  mineral  with  the  colour 
of  the  superincumbent  and  the  adjacent  strata.  The  use  of  coal  and 
other  mineral  substances  did  not  become  general  until  the  necessity 
for  their  use  became  apparent,  nor  were  they  at  first  extensively 
worked.  In  ancient  British  and  Roman  times  coal  could  not  have 
escaped  the  notice  of  the  energetic  people  of  the  land,  though  the 
forests  that  then  covered  the  greater  part  of  England  afibrded 
abundant  supplies  of  fuel.  The  Romans,  as  we  shall  see,  had  dis- 
covered coal  and  its  uses,  or  had  derived  their  knowledge  from  the 
Britons.  In  Anglo-Saxon  and  in  Norman  times,  as  manufactories  of 
various  kinds  were  established  and  increased  in  number  and  extent, 
the  forests  suffered  in  proportion. 

The  iron  and  glass  works  which  were  carried  on  extensively  in  the 
northern  and  eastern  parts  of  England  consumed  increasingly  enormous 
quantities  year  by  year;  the  forests  diminished,  and  the  use  of  wood 
as  fuel  became  more  and  more  costly.  This  destructive  process  had 
the  effect  of  directing  public  attention  to  the  acquisition  of  mineral 
fuel  for  manufacturing  and  domestic  purposes,  and  hence  the 
excavation  of  coal  rapidly  increased;  but  it  was  only  after  the  inven- 
tion of  the  steam  engine  that  the  demand  and  supply  enormously 
expanded,  and  has  now  attained  dimensions  which  a  century  ago 
would  have  been  deemed  fabulous  and  altogether  increditable. 

In  the  Saxon  Chronicle  of  the  Abbey  of  Peterborough  there  is 
the  following  passage:  "About  this  time,"  a.d.  852,  "the  Abbot 
Coelred  let  to  hand  the  land  of  Sempriiigham  to  Wulfred,  who  was 
to  send  to  the  mouastry  60  loads  of  wood,  12  loads  of  coals,  and 
peat  and  other  things." 
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Whether  the  meaning  of  the  Saxon  word  is  coal,  as  now  under- 
stood, is  subject  to  some  doubt.  The  original  words  are  "  tw»lf 
fothur  Graefan"  (ie.  12  fothers  of  coal,  about  15  cwts.  each).  In 
A.-S.  this  word  (Grsefa)  may  mean  anything  that  is  dug  up.  It  is 
evident  that  Grsefa  was  a  different  fuel  from  peat.  There  is  no  A.-S. 
for  peat  which  is  English  only.  The  old  British  name  is  said  to  be 
61o;  the  Welsh  has  Pwll  Glo,  Pit-coals.  In  Bosworth's  A.-S.  dic- 
tionary, Grsefa  is  coal. 

Coal  is  in  Middle  Eng.,  Col;  Dutch,  Kool;  Icel.  and  Swed., 
Kol;  Dan.,  Kul;  Old  High  Germ.,  Choi,  Cholo;  Middle  High  Germ., 
Kol;  Mod.  Germ.,  Kohl.  The  French  houille,  only  wants  an  aspirate 
to  assimilate  it  to  the  northern  word. 

From  Pennant's  Tour  in  Wales,  he  states  that  a  flint  axe,  the 
instrument*  of  the  aboriginals  of  our  islands,  was  discovered  sunk  in 
certain  pieces  of  coal  exposed  to  day  in  Craig  y  Lare,  in  Monmouth- 
shire, and  in  such  a  situation  as  to  render  it  very  acceptible  to  the 
unexperienced  natives  who  in  early  times  were  incapable  of  pursuing 
the  seam  to  any  material  depth. 

Whittaker,  in  his  History  of  Manchester,  is  of  opinion  that  the 
primseval  Britons  used  coal.     This  is  evident,  he  says,  from  its  appel- 
lation amongst  us  at  present,  which  is  not  Saxon  but  British,  and 
subsists  amongst  the  Irish  as  their  Gael,  and  amongst  the  Cornish  in 
their  Kolan  to  this  day.     In  the  great  survey  (the  Domesday  Book), 
carried  out  by  William  the  Conqueror,  there  is  no  mention  of  coal  or 
any  other  minerals.   No  instructions  were  given  to  the  Commissioners 
to  enquire  into  the  extent  and  value  of  the  mineral  property  of  the 
central  or  northern  counties.     Stnitt  states  that  in  opening  some 
mounds  in  1773,  near  Maldon,  in  Essex,  bones,  cinders,  and  charcoal 
were  found;  this  he  relates  in  his  Book  of  Maimers  and  Customs, 
Vol.  1,  p.  60. 

Marston,  in  his  Natural  History  of  Northamptonshire,  speaking 
of  the  ruins  of  a  castle  at  Castle  Dykes,  a  high,  entrenched  hill,  near 
Farthingstone,  says  he  saw  some  huge  lumps  of  cinder.  This  castle 
is  supposed  to  have  been  built  by  ^{thelfleda,  about  913,  it  was 
destroyed  by  the  Danes  in  1013.  and  he  concludes  that  there  were 
stores  of  coal  kept  there.    St.  Augustine  says,  "is  it  not  a  wonderful 
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stoma  mentioned  in  these  extracts  appear  veiy  carious, 

penter  and  Smith  should  be  rewarded  for  their  materials 

n  making  and  repairing  the  ploughs  and  harrows,  in  con- 

)r  a  grant  of  land.    Money  no  doubt  was  very  scarce 

I  farmers  and  villagers  of  this  period. 

Magnus  Rotulus  recept.,  Dunelm  Anno  Antonii  Episcopi 

ure  the  following  entries : — 

a  Carbonum.     Et  de  12s.  &  6d.  de  Minera  Carbonum  in 

Cestr."    (Chester  le  Street), 
aius  Sancti  Cuthbertiin  Septembri." 
•a  Carbonum.    Et  de  Minera  Carbonum  12s.  &  6d.  de 
X)num  in  quarterio  de  cestr."    (Cestria). 
d  appear  from  these  notes  that  the  coal  must  have  been 
le  neighbourhood  of  Chester-le-Street  before  the  date  of 
iyments. 

hester,  in  the  County  of  Durham,  on  exploration  in  the 
ion,  the  calcareous  flooring  of  the  baths  was  found  to  be 
coals  and  cinders.  In  the  foundation  of  a  circular  Roman 
.  the  side  of  the  Watling  Street,  about  three  miles  south 
r,  coals  and  cinders  were  found  buried  together  with  a 
aner. 

hop  Hatfield's  Survey  of  the  Manor  of  Colliesley,  in 
the  Bishop  appoints  a  supervisor  of  his  mines  tliere.  His 
lakes  a  similar  appointment  in  1384.  A  coal  mine  is 
in  the  ordination  of  the  Vicarage  of  Merryton,  in  the 
Durham,  in  1343,  and  in  1354  there  is  extant  a  notice  of 
of  pits  at  Ferryhill,  in  the  same  County, 
'efer  to  tlie  coal  mining  in  Nortliumberland,  we  find  more 
ices  of  it  than  in  any  other  County.  On  Ist  Dec,  1239, 
y  III.  granted  a  Charter  to  Newcastle  to  dig  coals  and 
le  common  soil  of  that  town,  in  a  place  called  the  Castle 

the  Town  Moor)  and  the  Forth.     This  is  the  earliest 
J  when  pennission  was  given  to  work  coals  at  or  near  to 

It  is  evident  that  at  that  time  the  minerals  belonged  to 
d  not  to  private  persons.  In  fact  the  whole  place  belonged 
:  then. 
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different  from  any  modern  mining  in  the  district.  The  arrangement 
and  regularity  of  the  work  were  peculiarly  Roman,  resembling  in 
some  measure  their  tesselations,  or  the  ground  plans  of  their  baths 
and  villas. 

Whittaker,  the  historian,  of  Manchester,  relates  that  in  the 
West  Riding  of  Yorkshire  a  quantity  of  Roman  coins  were  found 
among  many  beds  of  coal  cinders  heaped  up  in  the  adjoining  fields. 
These  "  coal  cinders  "  were  found  to  be  slags  from  ancient  ironworks. 
I  have  not  yet  found  any  notice  of  early  coal  working  in  Yorkshire. 
Mr.  T.  Wright  considers  that  the  Shropshire  coal  field  was  discovered 
by  the  Romans — not  far  from  the  borders  of  this  coal  field  stood  the 
antient  Uriconum  now  Wroxeter.  During  the  excavations  consider- 
able quantities  of  coal,  both  in  the  raw  state  and  partially  consumed, 
were  found;  it  had  been  used  apparently  in  heating  the  ovens. 

It  is  stated  that  coal  was  discovered  in  Begium,  near  Libge  by  a 
pilgrim  in  the  year  1189. 

In  the  survey  of  Hugh  Pudsey,  Bishop  of  Durham,  called  the 
Boldon  Buke,  made  in  the  year  1183,  which  may  be  called  the 
Domesday  Book  of  that  county  frequent  mention  is  made  of  coal. 
The  survey  was  made  for  the  purpose  oiF  ascertaining  the  revenues 
of  the  whole  bishoprick  as  they  were  then  and  the  assized  rents  and 
customs  as  they  then  were  and  formerly  have  been.  Tlie  following 
extracts  will  suffice: — 

1.  A  certain  collier  holds  one  toft  and  one  croft  of  four  acres 
and  finds  coal  for  making  the  iron-work  of  the  ploughs  of  Coundon. 

2.  The  Carpenter  at  Weannouth,  who  is  an  old  mnn,  has  for  lus 
life  12  acres,  for  making  ploughs  and  harrows.  The  Smith,  12  acres 
for  the  ironwork  of  the  plouglis  and  harrows,  and  coal  which  he  \nns. 

3.  In  Sedgefield. — The  Smith,  one  oxgang  for  the  ironwork  of 
the  ploughs  which  he  makes,  and  he  finds  coals.  The  Carj)enter,  12 
acres  for  making  and  repairing  the  ])longlis  jind  harrows. 

1.  Text. — Quidara  Carbonari  tenet  j  toftum  et  j  croftum  et  iv.  acnue^ 
invonit  curbones  ad  ferrameata  carucarum  de  Coundona. 

2.  Carpentariua  qai  senex  est  habit  in  vitatua  xij.  acras  pro  carucifl  et  hereis 
faciendie.  Faber  xij.  acras  pro  ferramcuti^  oarucuriim  et  carboncm  qaem 
invenit. 

3.  Faber  j   bovatum  pro  ferrameutia  carucarum  quae  faoit  et  carbonexx^ 
inyenit.  Carpentarius  xij.  acras  pro  carucia  et  hercia  faciendis  et  reparandis. 
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The  customs  mentioned  in  these  extracts  appear  very  curious, 
that  the  Carpenter  and  Smith  should  be  rewarded  for  their  materials 
and  labour  in  making  and  repairing  the  ploughs  and  harrows,  in  con- 
sideration for  a  grant  of  land.  Money  no  doubt  was  very  scarce 
amongst  the  farmers  and  villagers  of  this  period. 

In  the  Magnus  Rotulus  recept.,  Bunelm  Anno  Antonii  Episcopi 
XXV.,  there  are  the  following  entries : — 

''Minora  Carbonum.  Et  de  12s.  &  6d.  de  Minora  Garbonum  in 
quarterio  de  Cestr."    (Chester  le  Street). 

"  Termnius  Sancti  Cuthbertiin  Septembri." 

"  Minora  Carbonum.  Et  de  Minora  Carbonum  128.  &  6d.  de 
Minera  Carbonum  in  quarterio  de  cestr."    (Cestria). 

It  would  appear  from  these  notes  that  the  coal  must  have  been 
worked  in  the  neighbourhood  of  Chester-le-Street  before  the  date  of 
the  above  payments. 

At  Lanchester,  in  the  County  of  Durham,  on  exploration  in  the 
Roman  station,  the  calcareous  flooring  of  the  baths  was  found  to  be 
mixed  with  coals  and  cinders.  In  the  foundation  of  a  circular  Roman 
building,  on  the  side  of  the  Watling  Street,  about  three  miles  south 
of  Ebchester,  coals  and  cinders  were  found  buried  together  with  a 
smith's  ha'umer. 

In  Bishop  Hatfield's  Survey  of  the  Manor  of  Colliesley,  in 
1333-1335,  the  Bishop  appoints  a  supervisor  of  his  mines  there.  His 
successor  makes  a  similar  appointment  in  1384.  A  coal  mine  is 
mentioned  in  the  ordination  of  the  Vicarage  of  Merryton,  in  the 
County  of  Durham,  in  1343,  and  in  1354  there  is  extant  a  notice  of 
the  sinking  of  pits  at  Ferryhill,  in  the  same  County. 

If  we  refer  to  the  coal  mining  in  Northumberland,  we  find  more 
copious  notices  of  it  than  in  any  other  County.  On  Ist  Dec,  1239, 
King  Henry  III.  granted  a  Charter  to  Newcastle  to  dig  coals  and 
stones  in  the  common  soil  of  that  town,  in  a  place  called  the  Castle 
Field  (now  the  Town  Moor)  and  the  Forth.  This  is  the  earliest 
known  date  when  pennission  was  given  to  work  coals  at  or  near  to 
Newcastle.  It  is  evident  that  at  that  time  the  minerals  belonged  to 
the  king  and  not  to  private  persons.  In  fact  the  whole  place  belonged 
to  the  king  then. 


BMBLOTOH:    NOTEa   OS    ANCraST   OOAL   JOSISO. 

prefixml  bo  HnUingahoad's Chroaicle,  edited  in  iha  y&u  IATT,i:4nlBi 
some  very  curious  aiid  iiiteresting  aotices  coiiceminfi  tUo  «*1  \nii 
ftud  hill  opiuion  of  tlie  use  ol  coal. 

"  Of  cole  miues  we  liave  such  plenty  in  the  Northeti  nj 
Westorn  parts  of  our  islnud  aa  may  suffice  for  all  tlio  RiliM  rf 
Eu);landi>.  Sea  cole  will  be  ijfoml  tDcrcliandlse  even  is  theCiuoI 
Loudon,  whenmbo  ^ome  of  them  olroadie  have  gotten  Mailie  punfl 
and  taken  up  tlitir  niinoit  iu  the  greatest  marcliaint's  parl«T«." 

This  quaint  writer  goes  on  to  contrast  the  maimers  of  fomei 
times  with  his  own,  "Now  we  Have  many  chimnyp^*,  niul  yet  mi 
tenderlings  cumplaine  of  rewines,  catarres.  and  jjosers :  tln'/i  *iiiad 
none  but  roredoses,  and  our  heads  did  never  ake.  For  as  the  snulia 
of  those  days  (wooil)  waa  supposed  to  beasufficieat  Iwrilninj^forthl 
timber  of  the  hnuw,  so  it  was  reputed  a  far  better  modecinc  to  keq 
the  good  man  and  his  funily  from  the  quacke  or  pose,  wUer?«iilk 
as  then  very  few  were  acquainted." 

"  Tlierc  are  old  men  dwelling  in  the  village  where  1  remain 
noted  the  nitmbor  of  chinmyoa  lately  erected,  whereas  in  their  jaaaf 
days  there  was  not  above  two  or  three,  but  each  one  except  pert 
poopit!  m.'i'ie  his  tire  against  a  reredosse  in  the  kallc.  ivIiltd  he  dinfti 
and  dressed  his  meat."  He  further  complains ; — "  When  oar  hous* 
were  biiilded  of  willowe,  then  we  had  oken  men;  but  nowe  that  wr 
houses  are  come  to  be  mode  of  oke,  our  men  are  not  only  becou 
willowe,  but  a  great  many  altogether  of  straw,  which  is  a  sore  alten- 

We  see  that  the  complaint  is  not  new  in  1886,  for  it  is  still  saii 
that  the  last  generation  was  better  than  tlie  present. 

In  130G  the  complaint  became  so  general  that  the  lords  tui 
commons  in  parliament  assembled  presented  a  petition  to  King 
Edward  1.,  who  issued  a  proclamation  forbidding  the  rise  of  this  fne! 
and  ordering  tlie  destruction  of  furnaces  and  kilns  of  all  who  shouU 
persist  iu  using  it.  This  prohibition  was  repeated  at  several  sub- 
sefjuent  periods.  The  use  of  coal  iu  London  was  resumed  a  fe« 
years  after  its  prohibition  by  the  King  in  1306,  as  we  find  in  the 
"petitioucs  in  parliament"  in  1321-2  a  claim  was  made  for  t«ii 
shillings  on  account  of  coal  which  had  been  ordered  by  the  clerk  of 
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e  palace,  and  burnt  at  the  King's  coronation,  but  the  payment  for 
uch  had  been  neglected.  However,  owing  to  the  scarcity  and 
amess  of  wood,  coal  was  as  it  were  forced  into  use  in  spite  of 
Ddamations,  and  prejudice  gave  way  as  the  value  of  fossil 
al  became  more  known,  and  from  that  time  its  use  became  more 
tended.  In  the  reign  of  Queen  Elizabeth  the  coal  trade  flourished 
eaily  and  was  regarded  as  an  important  source  not  only  of  local 
it  national  revenue  by  succeeding  monarchs.  In  the  reign  of 
barles  I.  coal  was  used  all  over  the  kingdom. 


THE  CATTON  GILL  BEDS.   BT  REV.  J.  STANLEY  TUTB,  B.A. 

Immediately  underlying  the  Plumpton  grit,  there  occurs  a  bed 
highly  fossiliferous  rocks,  traceable  from  the  western  boundary  of 
e  Pennian  beds  to  the  flanks  of  Oreat  Whemside;  and  from  the 
nks  of  the  Laver  near  Ripon,  to  Follifoot,  South  of  Harrogate, 
the  maps  of  the  Qeological  Survey  it  is  called  the  shell-bed,  but 
ifortunately  it  has  no  special  colour  whereby  it  might  be  traced.  In 
s  memoir  of  the  Harrogate  district,  Mr.  C.  Fox-Strangways,  adopted 
e  term  Cayton  Gill  Beds,  which  had  been  suggested  to  him,  in 
nsequence  of  an  excellent  section  occurring  in  the  little  valley 
lied  Cayton  Gill,  about  three  miles  North- West  of  Ripley.  Here 
e  beds  dip  20°  south  under  the  Plumpton  rocks,  and  rest  conform- 
ly  upon  a  bed  of  very  dark  shale,  slightly  fossiliferous,  on  the  east 
le  of  the  hill,  but  half-a-mile  to  the  west,  on  the  other  side  of  the 
1,  abounding  in  Poseidonomya  becheri,  a  small  orthoceras,  some 
hes'  teeth  and  scales,  and  vegetable  remains. 

The  upper  parts  of  the  Cayton  Gill  beds  are  much  softer  and 
3naceous  than  the  lower,  which  are  very  hard,  and  in  many  places 
3  quarried  for  road  material,  as  at  Hampsthwaite,  Follifoot,  Darley, 
d  near  Fountains. 

The  occurrence  of  these  fossiliferous  beds  in  the  middle  of  the 

llstone  grit  series,  commonly  so  wanting  in  organic  remains,  seems 

xne  to  possess  a  certain  value  as  a  horizon  in  the  midst  of  a  dis- 
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prefixed  to  Hollingshead's  Chronicle,  edited  in  tlie  year  1577,  contain 
some  very  curious  and  interesting  notices  concerning  the  coal  trade 
and  his  opinion  of  the  use  of  coal. 

"Of  cole  mines  we  have  such  plenty  in  the  Northern  and 
Western  parts  of  our  island  as  may  suffice  for  all  the  realme  of 
Englande.  Sea  cole  will  be  good  merchandise  even  in  the  Citie  of 
London,  wherunto  some  of  them  alreadie  have  gotten  readie  passage 
and  taken  up  their  mines  in  the  greatest  marchaint's  parlors." 

This  quaint  writer  goes  on  to  contrast  the  manners  of  former 
times  with  his  own,  "Now  we  have  many  chimnyes,  and  yet  our 
tenderlings  complaine  of  rewmes,  catarres,  and  posers ;  then  we  had 
none  but  reredoses,  and  our  heads  did  never  ake.  For  as  the  smoke 
of  those  days  (wood)  was  supposed  to  be  a  sufficient  hardning  for  the 
timber  of  the  house,  so  it  was  reputed  a  far  better  medecine  to  keep 
the  good  man  and  his  family  from  the  quacke  or  pose,  wherewith, 
as  then  very  few  were  acquainted.'* 

"  There  are  old  men  dwelling  in  the  village  where  I  remain  have 
noted  the  number  of  chimnyes  lately  erected,  whereas  in  their  young 
days  there  was  not  above  two  or  three,  but  each  one  except  great 
people  made  his  fire  against  a  reredosse  in  the  halle,  where  he  dined 
and  dressed  his  meat."  He  further  complains : — "  When  our  houses 
were  builded  of  willowc,  then  we  had  okcn  men;  but  nowe  that  our 
houses  are  come  to  be  made  of  oke,  our  men  are  not  only  become 
willowe,  but  a  great  many  altogether  of  straw,  which  is  a  sore  altera- 
tion." 

We  see  that  the  complaint  is  not  new  in  1886,  for  it  is  still  said 
that  the  last  generation  was  better  than  the  present. 

In  1306  the  complaint  became  so  general  that  the  lords  and 
commons  in  parliament  assembled  presented  a  petition  to  King 
Edward  1.,  who  issued  a  proclamation  forbidding  the  use  of  this  fuel 
and  ordering  the  destniction  of  furnaces  and  kilns  of  all  who  should 
persist  in  using  it.  This  prohibition  was  repeated  at  several  sub- 
sequent periods.  The  use  of  coal  in  London  was  resumed  a  few 
years  after  its  prohibition  by  the  King  in  1306,  as  we  find  in  the 
"petitiones  in  parliament"  in  1321-2  a  claim  was  made  for  ten 
shiUings  on  account  of  coal  which  had  been  ordered  by  the  clerk  of 
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Cayton  GilL 

Tinker's  Lane. 

Church  Yard. 

Ridsdale*s  Quarry  (Watergate). 

Stream,  East  of  Careless  House. 

Raventofts. 
f.  Near  Brimham  Rocks,  East  and  South. 

Near  Clint. 

Near  Hartwith. 

Riyers  hill. 

Brimham  Lodge. 

Summerfield's  Farm. 

LurkbecL 

WarsilL 

Summer  Bridge. 
.  Near  the  Parish  of  Sawley. 

Lane  from  Fountains  to  Sawley. 

Spa  Gill. 

Hungate  Gill. 

Near  Eavestone  Lake. 

North  Pasture. 
.  Near  Pateley  Bridge. 

Ripon  and  Pateley  Road,  near  Pateley. 

Bleasefield,  near  Glasshouses. 

Old  Lane,  Scotgate  Ash,  Bishopside. 

Under  GuysclifF. 

Near  Eagle  Hall. 
.  Constable  Ridge,  Kettlesing. 
.  Near  Harrogate. 

Follifoot. 

Saltergate  Hill. 

Four-Lane  Ends. 


OH  8APBTT    LAKPS.      BY   ABHOLD   X.OPTOB,   ESQ.,  C.E.,  1<^i- 
PBOFKSSOR  OF  COAL   MlSrSO,    rOBKSBIRE  OTUBQE. 

An  unusual  mnoiiut  of  atteution  has  been  given  to  aifaty  lun^ 
during  the  laat  two  years,  not  only  by  mining  engineers,  lunp  nuim 
and  other  inventors,  but  by  the  geneial  public;  and,  as  a <«ii*f!i«if 
of  public  interest,  by  the  Qoveminent  through  the  Inspector  * 
Mines,  and  the  Accidents  Comtniasion ;  it  occurred  to  we  thui  ^^ 
brief  summary  of  the  resultj*  of  the  experience  gaincii  iu  KfvMtrf  » 
safety  lampa  by  genera)  usage,  by  mining  institutes,  by  Royal  l.™"' 
missions,  and  by  individual  investigations  might  not  ba  iininMraSii* 
and  might  possibly  afford  some  instruction.     Few  things  ue  iiii« 
atriliing  in  engineering  history  than  the  occurrence  of  great  in™' 
tions  just  at  the  moment  whenthe  progress  in  other  depaxtuientaof ''« 
arts  and  manufactures  makes  such  an  invention  of  prime  importiw*. 
and  then  the  invention,  once  made,  it  seems  to  be  complete,  wd  b  ii 
no  further  inventions  could  supersede  it    This  is  the  case  with  ngw 
to  the  safety  lamp.  It  was  ju't  when  the  war  with  France  was  endM,    I 
and  we  directed   the  whole  of  imr  uatitnal  energies   to  the  punin"    I 
of  peace,  when  the  improvements   m  the  steam   engine,  iuid  ^    I 
developement  of  the  factory  sjatem  and  the  resulting  increase  i^' 
trade  and  population  called  for  a  large  production  of  coal  for  iiuo-    | 
malting,  manufacturing,  and  domestic  purposes,  and  this  large  pK^    , 
duction  of  coal  could  only  be  obtained  at  a  terrible  risk  and  grw' 
sacrifice  of  human  life ;  then  it  was  that  the  aafety  lamp  was  inveaw 
and  first  practically  used,  just  70  years  ago,  in  1816.    Tho  Im^P 
invented    by  Sir    Humphrey  Davy  remains    to-day  in   large  »iw 
general  use;   thousands  of  clever  men  have  spent  time  and  monei 
since  then  in  the  endeavour  to  invent  a  novel  safety  lamp,  but'iu' 
two  exceptions,  to  which  I  shall  afterwards  refer,  not  ouo  has  nu- 
ceeded;  and  of  these  two  exceptions,  one  is  only  fit  for  occaBioul 
use,  and  the  other  has  not  yet  received  a  practical  trial    MuT 
improvements  have  been  made,  hut  these  have  been  in  matt«naC 
detail,  and  there  is  not  one  single  lamp  in  practical  use  which  is  nol 
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PROFESSOR  OF  GOAL  KININQ,  YORKSHIRE  OOLLEOB. 

An  unusual  amount  of  attention  has  been  given  to  safety  lamps 
during  the  last  two  years,  not  only  by  mining  engineers,  lamp  makers, 
and  other  inventors,  but  by  the  general  public;  and,  as  a  consequence 
of  public  interest,  by  the  (Jovemment  through  the  Inspectors  of 
Mines,  and  the  Accidents  Commission ;  it  occurred  to  me  that  some 
brief  summary  of  the  results  of  the  experience  gained  in  reference  to 
safety  lamps  by  general  usage,  by  mining  institutes,  by  Iteyal  Com- 
missions, and  by  individual  investigations  might  not  be  uninteresting 
and  might  possibly  aflFord  some  instruction.  Few  things  are  more 
striking  in  engineering  history  than  the  occurrence  of  great  inven- 
tions just  at  the  moment  whenthe  progress  in  other  departments  of  the 
arts  and  manufactures  makes  such  an  invention  of  prime  importance, 
and  then  the  invention,  once  made,  it  seems  to  be  complete,  and  as  if 
no  further  inventions  could  supersede  it.  This  is  the  case  with  regard 
to  the  safety  lamp.  It  was  just  when  the  war  with  France  was  ended, 
and  we  directed  the  whole  of  our  national  energies  to  the  pursuits 
of  peace,  when  the  improvements  in  the  steam  engine,  and  the 
developement  of  the  factory  system  and  the  resulting  increase  of 
trade  and  population  called  for  a  large  production  of  coal  for  iron- 
making,  manufacturing,  and  domestic  purposes,  and  this  large  pro- 
duction of  coal  could  only  be  obtained  at  a  terrible  risk  and  great 
sacrifice  of  human  life ;  then  it  was  that  the  safety  lamp  was  invented 
and  first  practically  used,  just  70  years  ago,  in  1816.  The  lamp 
invented  by  Sir  Humphrey  Davy  remains  to-day  in  large  and 
general  use;  thousands  of  clever  men  have  spent  time  and  money 
since  then  in  the  endeavour  to  invent  a  novel  safety  lamp,  but  with 
two  exceptions,  to  which  I  shall  afterwards  refer,  not  one  has  suc- 
ceeded; and  of  these  two  exceptions,  one  is  only  fit  for  occasional 
use,  and  the  other  has  not  yet  received  a  practical  trial.  Many 
improvements  have  been  made,  but  these  have  been  in  matters  of 
detail,  and  there  is  not  one  single  lamp  in  practical  use  which  is  not 
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)avy  lampy  though  it  may  be  with  improTements  added  to 

ot  wish  it  to  be  supposed  that  I  ignore  the  inyention  of 
phenson,  who  inyented  a  safety  lamp  at  the  same  time  that 
nted  his.  Stephenson's  inyention  had  merit,  but  the 
aot  equal  to  Davy's,  because  whilst  the  Davy  lamp  is  and 
generally  used,  and  is  by  some,  even  at  the  present  day, 

to  be  unsurpassed  for  general  utility,  the  Stephenson 
has  never  -been  practically  used,  except  when  put  inside  a 
L  I  will  now  briefly  describe  the  Davy  lamp,  as  a  founda- 
d  description  I  propose  to  give  of  the  various  modifications 
cements,  to  which  the  time  at  my  disposal  will  permit  me 
The  Davy  (see  fig.  1)  is  an  oil  lamp,  of  which  the  flame  is 
!th  a  wire  gauze  cylinder;  under  ordinary  conditions  flame 
aa  through  this  gauze,  it  is  made  of  woven  wires,  the  wires 
Oth  of  an  inch  in  diameter,  and  28  of  these  wires  are  laid 
.  an  inch  of  warp,  and  the  same  number  in  the  weft.  This 
titutes  a  metallic  case  with  perforations,  and  the  case  might 
:  plate  iron  perforated  with  holes,  this  would  make  a  lamp 
wire  gauze  when  in  good  order,  but  it  would  be  more  easily 

would  be  more  costly,  and  give  less  light.  When  flame  is 
ito  contact  with  the  gauze  the  gas  passes  through  the 
but  is  cooled  by  the  contact  with  the  wires  below  the  point 
1,  so  that  the  flame  does  not  pass ;  hence  a  flame  inside  the 
not  pass  through  and  ignite  gas  on  the  outside ;  and  even 
^uze  is  very  hot  the  same  efi'ect  is  produced,  because  the 
lame  is  so  intense  that  very  hot  wire  is  cool  by  comparison, 
•vered  with  this  wire  gauze  may  be  safely  carried  through  a 
i  with  an  explosive  mixture,  and  may  be  used  to  detect 
ice  of  inflammable  gas,  without  danger  to  the  fire-trier, 
b  into  a  place  containing  two  per  cent,  of  gas,  if  the  flame 
own,  a  blue  cap  may  be  seen  over  the  lamp  flame,  and  the 
^as  the  bigger  the  blue  cap ;  but  if  there  is  eight  per  cent, 
ill  explode  inside  the  lamp,  but  no  harm  ensues.  The  lamp 
Lsed  by  hundreds  of  thousands  of  miners  without  accident, 
ftses  accidents  have  occurred. 
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I  will  now  describe  some  of  the  modifications  of  the  Davy,  and 
the  first  of  these  is  the  Clanny  lamps  (see  fig.  2),  called,  like  most 
other  lamps,  by  the  name  of  the  inventor.  This  only  differs  from 
the  Davy  in  having  a  glass  cylinder  substituted  for  the  lower  part  of 
the  gauze  cylinder.  There  are  two  great  advantages  gained  by  this 
improvement,  great  increase  of  light,  taking  the  light  of  a  sperm 
candle  as  100,  the  Clanny  will  give  47  and  the  Davy  only  18 
(according  to  Marsaut).  The  second  advantage  is  that  it  is  easily 
carried  in  a  strong  current  of  air  which  would  extinguish  a  Davy 
lamp.  These  great  advantages  have  caused  the  Clanny  to  be  largely 
used.  There  are,  however,  three  disadvantages  as  compared 
with  the  Davy :  The  glass  may  be  cracked  and  broken  if  it  is  heated 
by  holding  the  lamp  on  one  side  or  by  water  falling  on  to  it ;  it  is 
more  complicated  and  it  is  an  easy  matter  to  put  the  parts  together 
in  such  a  way  that  it  is  unsafe,  and  yet  this  may  not  be  detected ; 
3rd,  it  is  possible  to  cause  an  explosion  with  this  lamp  if  the  flame  is 
drawn  down  for  gas  trying,  and  it  is  raised  into  an  explosive  mixture 
and  rapidly  withdrawn,  an  explosion  may  take  place  inside  which 
will  pass  through  the  gauze  and  fire  the  gas  outside ;  this  is  owing 
to  the  glass  cylinder  holding  a  charge  of  explosive  gas  which  is  shot 
out  with  great  violeuce  against  the  gauze.  Such  an  accident  cannot 
take  place  with  a  full  flame,  because  the  products  of  combustion 
partly  fill  the  lamp  and  diminish  the  force  of  any  explosion  that 
may  occur ;  therefore  in  using  a  Clanny  a  full  flame  should  be  in  the 
lamp  when  testing  gas. 

The  Stephenson  Lamp  (see  fig.  3)  is  constructed  by  taking  a 
Davy  lamp  of  large  diameter,  and  putting  inside  it,  a  glass  chimney, 
on  the  top  of  the  chimney  is  a  copper  cap  perforated  with  small 
holes  ;  the  air  for  the  flame  enters  the  lamp  tlirougli  an  external  brass 
ring  below  the  glass,  in  tliis  ring  are  perforated  small  holes,  wliich 
regulate  the  current  of  air  entering  the  lamp,  the  air  then  passe^j 
through  the  gauze  and  under  the  glass  ;  the  amount  of  air  entering 
the  lamp  is  thus  regulated  by  the  openings  above  and  below  to  the 
amount  required  for  combustion.  If  gas  enters  the  lamp  it  nses 
up  all  the  oxygen  and  the  lamp  is  extinguished.  This  lamp  may 
therefore  be  put  into  an  explosive  mixture  and  will,  under  ordinary 
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Dns,  be  certainly  extingaished ;  and  it  has  happened  that  all 
ips  in  a  large  colliery  have  been  extinguished  by  a  sudden 
of  gas  filling  the  mine  with  an  explosive  mixture  This  is  an 
b  of  safety  which  the  Davy  lamp  does  not  possess,  and  in 
lence  the  Stephenson  lamp  has  been  very  largely  used  ;  it 
lowever,  a  worse  light  than  the  Davy, 
le  Mueseler  (see  fig.  4)  or  Belgian  lamp  resembles  a  Clanny 
Sers  from  it  only  in  having  a  metal  chimney  and  flat  gauze 
kgm  at  the  top  of  the  glass.  This  lamp  has  two  advantages 
le  Clanny,  it  is  safer,  because  the  horizontal  gauze  and  the 
y  constitute  minor  lines  of  defence ;  the  chimney  is  a  defence, 
i  it  is  filled  with  the  products  of  conbustion  through  which 
3  will  not  pass  under  ordinary  circumstances.  The  second 
age  is  that  the  lamp  is  extinguished  when  put  into  an  explosive 
B,  so  that  in  the  case  of  a  blower  all  the  lamps  in  a  large  mine 
yen  extinguished.  The  Mueseler  lamp  has  only  one  fault  in 
IS  of  the  workman,  and  that  is  that  it  goes  out  if  held  a  little 
L  The  Mueseler  has  come  into  very  extensive  use  because  it 
es  the  safety  of  a  Stephenson  lamp  with  the  good  light 
ylanny.  This  lamp  then  seems  prima  facie  to  satisfy  our 
ments,  and  we  will  pause  to  enquire  as  to  what  are  the  circum- 

under  which  it  is  not  safe.  The  lamp  is  not  safe  to  use 
reduced  flame  when  testing  for  gas,  as  it  might  cause  an  ex- 
,  the  same  as  the  Clanny,  but  it  is  safe  for  fire-trying  with  a 
me. 

>me  of  the  lamps  which  I  have  named  are  safe  in  a  rapid 
)  of  an  explosive  mixture.  Thus  if  a  Davy  is  in  a  current  of 
et  per  minute,  it  will  explode  the  gas.  A  Clanny,  a  Stephen- 
d  a  Mueseler  may  explode  the  gas  if  the  speed  is  600  feet  per 
.  It  very  rarely  happens  that  an  explosive  mixture  travels 
li  a  mine  at  the  speed  of  400  or  600  feet  per  minute,  but  it 
appens  that  a  lamp  is  carried  or  moved  at  a  very  much  greater 
and  therefore  it  is  desirable  to  have  a  lamp  that  is  safe  at  any 

A  man  may  travel  as  fast  as  a  mile  in  ten  minutes  or  500 
r  minute,  and  he  may  meet  a  current  going  at  an  equal  speed , 
Tent  would,  therefore,  strike  the  lamp  with  a  velocity  of  1000 
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feet;  if  we  take  a  very  extreme  case,  the  man  might  trayel  on  a  good 
road  750  feet  per  minute,  and  meet  a  current  of  1500  feet,  making  a 
total  speed  of  2250  feet;  to  be  perfectly  safe,  therefore,  a  lamp  should  be 
capable  of  resisting  this  velocity  for  some  time,  but  if,  in  addition  to 
running  against  the  wind,  the  man  should  swing  his  lamp  violently, 
it  would  be  brought  against  the  air  at  a  very  much  greater  velocity. 
It  is  difficult  to  say  at  what  speed  a  lamp  might  be  swung.  I  find 
that  I  can  give  a  three  pound  lamp  120  swings  of  five  feet  in  a  minute, 
making  an  average  speed  of  600  feet  a  minute,  and  it  is  probable  that 
the  maximum  speed  of  swing  exceeds  this  by  half,  making  a  speed  of 
900  feet,  this  900  feet  added  to  the  previous  velocity  of  2,250  feet,  makes 
a  total  of  3,150  feet.  But  this  is  only  instantaneous,  say  a  third  of  a 
second,  because  the  backward  swing  of  the  lamp  reduces  the  speed  of 
current,  so  that  a  lamp  ought  to  resist  3,150  feet  for  a  third  of  a  second, 
and  2,250  feet  for  a  long  period,  say  seven  minutes.  It  must  be  remem- 
bered that  the  swing  of  the  lamp  might  happen  after  it  had  been 
exposed  for  a  long  time  to  a  rapid  current.  It  may  be  worth  while 
to  consider  if  the  conditions  often  occur  in  which  a  lamp  is  subjected 
to  a  rapid  current  of  an  explosive  mixture ;  the  history  of  our  coal 
mines  gives  a  negative  reply,  it  can  only  happen  under  one  of  three 
circumstances,  as  follows : — 

1.  A  very  badly  ventilated  mine,  where  the  return  air  course 
was  foul  to  the  explosive  point,  a  condition  of  things  almost,  if  not 
quite  unknown  in  the  last  twenty  years. 

2.  A  sudden  issue  of  gas  from  stalls  between  pillars,  caused  by 
a  large  fall  of  roof;  a  species  of  accident  of  exceedingly  rare  occur- 
rence. 

3.  A  sudden  outburst  of  gas  from  the  roof  or  floor  of  the  mine, 
so  powerful  as  to  foul  the  main  air  courses  to  the  explosive  point; 
this  is  also  not  a  frequent  occurrence,  but  is  a  more  frequent  cause, 
taking  the  last  twenty  years,  of  the  fouling  of  a  colliery 
tlian  any  other.  I  do  not  know  tlie  number  of  such  outbursts,  but 
probably  in  Yorkshire  alone  there  is  more  than  one  every  year, 
and  perhaps  two  or  three.  If  such  an  outburst  happens  and  there  is 
any  exposed  light  on  the  return  air  side  of  it,  an  explosion  will 
happen ;  sometimes  the  intake  is  also  fouled. 
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be  taken  that  the  Stephenson  or  the  Mueseler  lamp,  if 
cted,  are  safe  enough  for  the  general  conditions  of  a  mine, 
tra  precautions  are  only  required  when  there  is  danger  of 
»urst.     It  is,  however,  difficult  to  say  where  this  danger 
cist,  if  we  except  those  mines  mostly  near  the  outcrop 
.mp  is  hardly  ever  seen ;  in  all  the  collieries  where  fire- 
ids  in  the  coal  and  in  the  strata  there  is  a  possibility  of 
,  and  it  is  to  guard  against  this  possibility  that  the  recent 
liave  been  directed.     Having  found  tliat  the  source  of 
e  velocity  of  the  air-current,  the  most  obvious  cure  is  to 
p  behind  some  shelter, — this  is  done  by  putting  a  Davy 
tin  can  with  a  glass  plate  in  front  (see  fig.  5), — with  this 
he  Davy  lamp  from  being  the  least  safe  becomes  one  of 
f  all  lamps.    It  has  been  exploded  with  a  velocity  of  2800 
frequently  resisted  a  velocity  of  3100  feet, 
oyal  Commissioners  consider  that  it  may  be  implicitly 
a  current  of  2000  feet.     But  some  forms  of  the  tin-can 
le  at  1200  feet  a  minute.     But  this  is  not  satisfactory  if 
J  perfectly  safe.     The  next  step  then  is  to  take  the  safest 
ielded  lamps,  the  Mueseler,  and  to  put  it  in  a  case  that 
it  from  an  air-current.     (See  fig.  6.)     If  this  case  is 
istructed  it  makes  a  lamp  that  will  resist  a  current  of 
minute  with  certainty,  and  will  generally  resist  a  current 
•0  feet,  and  if  the  chimney  is  very  carefully  proportioned, 
met  also,  it  is  possible  that  this  lamp  will  resist  a  velocity 

0  feet  a  minute,  and  it  is  in  fact  absolutely  safe.  Mr.  G. 
says  that  the  lamp  is  safe  at  52  feetja  second,  but  I  con- 
Lhodes'  52  feet  is  really  1 04  feet,  owing  to  the  contraction 
)assage  by  the  lamp.    There  are  a  variety  of  modifications 

1  of  shield,  of  the  chimney,  and  of  the  gauze,  for  some  of 
limed  a  greater  degree  of  safety,  in  fact  that  no  velocity  will 
im.  There  is  a  practical  difficulty  in  testing  lamps  at 
ties ;  a  considerable  force  is  required  to  produce  the  air- 
d  large  gas-holders.  And  also,  some  of  the  lamps  are 
in  the  testing-tube  before  the  gas  reaches  them.  In  con- 
>w  to  make  a  safety  lamp,  it  is  natural  to  reflect  that  if 
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one  gauze  will  make  a  lamp  safe,  tiro  ^uzes  would  make  it  niu,  m 
iiati  gauzes  ssifer  still.  It  was  this  form  of  rcagFining  wliidi  W 
M,  Marxftut  to  improve  the  Ckuny  lamp,  by  putting  two  gauB 
insleiwl  of  one  {see  figs.  7,  H)  and  also  three  gauzes.  By  tbi*  wniip- 
iu«nt  the  lamp  is  made  perfectly  safe  for  fire-trj-iu^,  hot  a  slueU  ii 
necessary  to  make  it  safe  in  a  rapid  current.  With  a  well-coialniflH 
shield  and  two  gausoa  the  lamp  is  probahly  safe  at  1500  fwt,  »iti 
three  gauzes  it  haa  resiiit«d  triala  at  a  velodty  of  SiXtO  fe6t,  tiid.1 
believe,  5000  feot. 

In  chooaing  a  safety  lamp  the  great  weight  of  auiltuniyisa 
favonr  of  having  one  that  given  a  good  lig^ht,  and  thai  is.  tlimfm,  ' 
the  first  consideration.  Therefore  it  is  necessary  to  hnve:— (I)  i."!* 
liuiipt*,  and  (2)  in  order  tliat  Uie  lamp  may  he  always  in  (jouj  wilt, 
tliB  inlet  air  should  not  pass  tlirongh  ganwi  or  perforations  on  » 1™ 
with  the  oil-pot,  therefore  the  air  luuat  ent*r  the  lamp  alrtic  tb 
glass.  Gauze  or  perforations  at  the  oil-|iot  level  are  iure  tuiit* 
clogged  and  dirty.  (3)  The  colliers  nnd  deputiea  ought  to  be  ^  * 
see  that  all  the  essential  parts  of  the  lamp  are  iu  their  pro{ierplM 
before  it  goes  into  the  mine,  and  for  that  reason  the  shield  shoulii  I* 
removed  aft«r  usiug,  and  before  the  lamp  is  given  out  agaiu  it  sli"uW 
be  examined  by  the  collier  and  a  deputy  before  the  shield  is  attatiM- 
It  has  always  been  considered  essential  iu  using  safety  lamp^.ttx' 
they  should  be  examined  by  the  collier  and  by  the  fire-man  or  depii^i 
and  any  departure  from  this  nde  involves  greater  risks  by  faitlw 
those  now  incurred  by  the,  use  of  the  common  Davy.  (4)  The  lunp 
should  bo  so  designed  that  when  it  is  put  together  for  use,  it  cauw' 
be  partially  opened,  without  undoing  the  lock ;  a  great  many  of  ll* 
giaas  lamps  in  common  use  are  so  made  that  the  glass  cau  be  Iodmhw 
so  as  to  entirely  destroy  the  safety  of  the  lamp,  and  this  may  be  doW 
inadvertently. 

Before  proceeding  further,  it  may  be  well  to  consider  the  electric 
light,  and  it  must  be  admitted  that  if  we  are  seeking  a  perfect  Ump 
in  order  to  avoid  a  risk  that  may  not  occur  in  any  mine  for  thirtj 
years,  we  must  at  ouce  regard  as  inadmissible  any  light  in  a  luix' 
that  causes  additional  risk.  No  gas  lamp,  or  any  other  lamp  tbio 
the  heat  safety  lamp  should  go  below  the  pit  bank,  or  be  within  rwcb 
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!ue-air  issuing  from  the  upcast  top.    Therefore  the  incan- 
lectric  lamp  for  lighting  the  porch  of  the  downcast  bottom 
ipcast  pit  top,  if  coal  is  wound  at  the  upcast,  is  a  great  im- 
X  upon  gas  or  paraffin  lamps,  because  the  light  is  in  a 
air-tight  case  and  no  gas  can  touch  it. 
incandescent  electric  lamp  fulfils  all  the  conditions  of  a 
imp ;  it  is  destroyed  the  instant  it  ceases  to  be  perfect, 
s  the  lamp  is,  there  is  a  sensible  risk  in  taking  it  a  yard 
he  arching  of  the  porch,  because  the  wires  that  connect  it 
iynamo  are  a  source  of  danger.     If  a  wire  breaks  there  is  a 
i  this  would  ignite  the  gas  if  there  was'  any ;  and  it  is 
if  there  is  any  advantage  in  the  electric  light  in  the  porch 
isate  for  the  risk  incurred  through  the  conducting  wires, 
ighting  the  working-places  of  a  coal  mine  a  portable  lamp 
irmissable,  several  of  these  have  been  made  varying  from 
bs.  in  weight.     The  6lb.  lamp  made  by  Swan  is  charged 
lamo   on  the  bank  for  a  small  cost,  and  it  is  probable 
>nly  practical  objection  to  some  such  lamp  is  the  weight ; 
jr  who  stops  all  day  in  one  place  this  is  not  serious,  but  for 
managers,  and  horse  drivers,  it  is  a  serious  objection,  and 
rill  prevent  the  general  adoption  of  the  6lb.  lamp.     The 
has  not  yet  been  made  to  work  cheaply,  a  cost  of  chemicals 
untiug  to  one  penny  a  shift  is  a  prohibitory  charge.     The 
however,  promise  to  work  it  for  one  farthing  a  shift.     For 
it,  therefore,  the  portable  electric  lamp  is  only  in  the  experi- 
ige,  and  the  colliery  manager  of  to-day  must  use  a  different 
3-morrow,  or  next  year,  the  portable  electric  lamp  may  be 

)on  as  we  depart  from  the  older  types  of  lamp  we  encounter 
;  with  a  Davy  lamp  we  know  where  we  are,  we  can  see  if 
is  in  proper  condition  or  not,  and  if  it  is  well  made 
3tly  safe,  except  under  conditions  wliich  very  rarely  arise, 
.he  new  lamps  unless  a  man  has  seen  it  put  together  he 
1  what  he  is  carrying;  it  might  be  a  lamp  without  a  gauze, 
)e  no  safety  lamp  at  all,  and  the  man  who  enters  the  most 
I  parts  of  the  mine  may  be  trusting  entirely  to  the  memory, 
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one  gauze  will  make  a  lamp  safe,  two  gauzes  would  make  it  safer,  and 
three  gauzes  safer  still.  It  was  this  form  of  reasoning  which  led 
M.  Marsaut  to  improve  the  Clanny  lamp,  by  putting  two  gauzes 
instead  of  one  (see  figs.  7, 8)  and  also  three  gauzes.  By  this  arrange- 
ment the  lamp  is  made  perfectly  safe  for  fire-trying,  but  a  shield  is 
necessary  to  make  it  safe  in  a  rapid  current.  With  a  well-constnicted 
shield  and  two  gauzes  the  lamp  is  probably  safe  at  1500  feet,  with 
three  gauzes  it  has  resisted  trials  at  a  velocity  of  3000  feet,  and,  I 
believe,  5000  feet. 

In  choosing  a  safety  lamp  the  great  weight  of  authority  is  in 
favour  of  having  one  that  gives  a  good  light,  and  that  is,  therefore, 
the  first  consideration.  Therefore  it  is  necessary  to  have: — (1)  glass 
lamps,  and  (2)  in  order  that  the  lamp  may  be  always  in  good  order, 
the  inlet  air  should  not  pass  through  gauze  or  perforations  on  a  level 
with  the  oil-pot,  therefore  the  air  must  enter  the  lamp  above  the 
glass.  Gauze  or  perforations  at  the  oil-pot  level  are  sure  to  get 
clogged  and  dirty.  (3)  The  colliers  and  deputies  ought  to  be  able  to 
see  that  all  the  essential  parts  of  the  lamp  are  in  their  proper  place 
before  it  goes  into  the  mine,  and  for  that  reason  the  shield  should  be 
removed  after  using,  and  before  the  lamp  is  given  out  again  it  should 
bo  examined  by  tlie  collier  and  a  deputy  before  the  shield  is  attached. 
It  has  always  been  considered  essential  in  using  safety  lamps,  that 
they  should  be  examined  by  the  collier  and  by  the  fire-man  or  deputy, 
and  any  departure  from  this  rule  involves  greater  risks  l)y  far  than 
those  now  incurred  by  the.  use  of  the  common  Davy.  (4)  The  lamp 
should  be  so  desi^aied  that  when  it  is  put  together  for  use,  it  cannot 
be  partially  opened,  without  undoing  the  lock ;  a  great  many  of  the 
glass  lamps  in  common  use  are  so  made  that  the  glass  can  be  loosened 
so  as  to  entirely  destroy  the  safety  of  the  lamp,  and  this  may  be  done- 
inadvertently. 

Before  proceeding  further,  it  may  be  well  to  consider  the  electri  *i: 
light,  and  it  must  be  admitted  that  if  we  are  seeking  a  perfect  lam  "X- 
in  order  to  avoid  a  risk  that  may  not  occur  in  any  mine  for  tiiirt  3 
years,  we  must  at  once  regard  as  inadmissible  any  light  in  a  miim  ^ 
that  causes  additional  risk.  No  gas  lamp,  or  any  other  lamp  tliah>  * 
the  best  safety  lamp  should  go  below  the  pit  bank,  or  be  within  reacr  1 
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care  and  skill,  of  some  lamp  cleaner  who  has  very  little  experience. 
For  my  part  I  would  sooner  carry  an  old  Davy  lamp  than  take  a 
shielded  lamp  which  I  had  not  seen  put  together  myself  unless  I  had 
the  assurance  of  some  pitman  that  he  had  seen  it  put  together.  It 
has  been  suggested  that  safety  can  be  insured  by  testing  the  lamps 
in  an  explosive  mixture  everyday  as  they  are  given  out.  When  I 
gave  evidence  to  the  Royal  Commissioners  about  six  years  ago,  I 
told  them  that  I  did  not  consider  such  a  system  of  tests  was  practic- 
able, and  I  have  seen  no  reason  to  alter  my  opinion.  When  an  im- 
perfect lamp  is  put  in  an  explosive  mixture  it  may  ignite  the  gas  or 
or  it  may  not;  the  ignition  proves  the  lamp  to  be  bad,  but  the 
failure  to  ignite  it  does  not  prove  the  lamp  to  be  good.  A  means  of 
rapidly  applying  a  really  searching  test,  such  as  a  rapid  current  of 
axplosive  gas,  in  a  rapid  and  practical  manner,  has  not  yet  been 
adopted,  and  if  it  is  ever  adopted  it  will  be  a  rather  costly  operation. 
The  more  common  test«  of  putting  the  lamp  for  a  few  seconds  into 
a  box  filled  with  an  explosive  mixture,  or  passing  it  through  a  ring 
of  gas  jets,  are  absolutely  worthless,  and  the  plan  recommended  by 
the  Commission  is  very  little  better.  They  recommend  a  vertical 
tube  about  eight  inches  in  diameter  and  two  feet  long  open  at  both 
ends,  and  gas  jets  at  the  bottom,  so  that  there  may  be  a  constantly 
ascending  current  of  explosive  gas.  (See  fig.  13.)  An  imperfect  lamp 
put  into  such  a  tube  may  or  may  not  explode  the  gas;  if  it  does 
not  explode  nothing  it  proved  at  all.  To  illustrate  this  1  have  pre- 
pared a  few  experiments: — 

1 .  I  take  a  Clauny  lamp  with  a  hole  in  the  gauze  i'  inch  in 
diameter,  manifestly  a  very  unsafe  lamp;  I  put  it  into  the  hole  which 
contains  an  explosive  mixture;  the  lamp  is  at  once  extinguished. 

2.  I  take  a  Stephenson  lamp  with  a  hole  about  J  inch  diameter, 
punched  through  the  cop])er  cap  of  the  glass  and  through  the  gauze 
cap,  that  too  is  extinguished. 

3.  I  take  a  Stephenson  lamp  and  remove  the  glass,  leaving  it  a 
large  Davy,  then  I  punch  a  hole  ^  inch  diameter  in  the  side  of  the 
gauze,  tliat  too  is  extinguisluul. 

4.  Tlieu  f  take  a  Sliield  lamp  and  omit  one  of  the  gauzes,  so 
that  tlierc  is  a  straight  opening  entirely  unprotected,  and  put  that 
into  the  explosive  mixture,  that  too  goes  out. 
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iditions,  be  certainly  extinguished ;  and  it  has  happened  that  all 
B  lamps  in  a  large  colliery  have  been  extinguished  by  a  sudden 
ywer  of  gas  filling  the  mine  with  an  explosive  mixture  This  is  an 
iDient  of  safety  which  the  Davy  lamp  does  not  possess,  and  in 
nseqaence  the  Stephenson  lamp  bas  been  very  largely  used  ;  it 
TBBy  however,  a  worse  light  than  the  Davy. 

The  Mueseler  (see  fig.  4)  or  Belgian  lamp  resembles  a  Clanny 
mI  differs  from  it  only  in  having  a  metal  chimney  and  flat  gauze 
■phngm  at  the  top  of  the  glass.  This  lamp  has  two  advantages 
nr  the  Clanny,  it  is  safer,  because  the  horizontal  gauze  and  the 
iiainey  constitute  minor  lines  of  defence ;  the  chimney  is  a  defence, 
hoaase  it  is  filled  with  the  products  of  conbustion  through  which 
l^laine  will  not  pass  under  ordinary  circumstances.  The  second 
lifBntage  is  that  the  lamp  is  extinguished  when  put  into  an  explosive 
kazture,  so  that  in  the  case  of  a  blower  all  the  lamps  in  a  large  mine 
kie  been  extinguished.  The  Mueseler  lamp  has  only  one  fault  in 
tteeyes  of  the  workman,  and  that  is  that  it  goes  out  if  held  a  little 
iSDoked.  The  Mueseler  has  come  into  very  extensive  use  because  it 
cnDbines  the  safety  of  a  Stephenson  lamp  with  the  good  light 
rf  a  Clanny.  This  lamp  then  seems  prima  facie  to  satisfy  our 
lequirements,  and  we  will  pause  to  enquire  as  to  what  are  the  circum- 
atences  under  which  it  is  not  safe.  The  lamp  is  not  safe  to  use 
^ih  a  reduced  flame  when  testing  for  gas,  as  it  might  cause  an  ex- 
plosion, the  same  as  the  Clanny,  but  it  is  safe  for  fire-trying  with  a 
foil  flame. 

Some  of  the  lamps  which  I  have  named  are  safe  in  a  rapid 
current  of  an  explosive  mixture.  Thus  if  a  Davy  is  in  a  current  of 
•W  feet  per  minute,  it  will  explode  the  gas.  A  Clanny,  a  Stephen- 
Son,  and  a  Mueseler  may  explode  the  gas  if  the  speed  is  600  feet  per 
^ute.  It  very  rarely  happens  that  an  explosive  mixture  travels 
tirough  a  mine  at  the  speed  of  400  or  600  feet  per  minute,  but  it 
iften  happens  that  a  lamp  is  carried  or  moved  at  a  very  much  greater 
^peed,  and  therefore  it  is  desirable  to  have  a  lamp  that  is  safe  at  any 
ipeed.  A  man  may  travel  as  fast  as  a  mile  in  ten  minutes  or  500 
eet  per  minute,  and  he  may  meet  a  current  going  at  an  equal  speed, 
be  current  would,  therefore,  strike  the  lamp  with  a  velocity  of  1000 
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by  a  ring,  the  ring  may  be  unscrewed  by  turning  the  glass,  and  thus 
the  lamp  may  inadvertently  be  made  unsafe. 

Wolf  Lamp.  This  can  be  re-lighted  without  opening.  This 
relieves  the  collier  from  the  temptation  to  open  his  lamp  to  re-light 
it,  but  it  is  a  question,  whether,  if  re-lighted  in  an  explosive  mixture, 
the  flame  might  pass  the  gauze  and  cause  an  accident. 

The  Morgan  Lamp  (see  figs.  9  and  10)  is  a  safe  lamp  if  the  glass  is 
locked  and  it  gives  a  good  light,  like  all  lamps  with  the  Mueseler 
chimney  it  is  easily  put  out  accidentally  which  is  annoying.  It  has 
successfully  resisted  all  trials  up  to  3200  feet  per  minute,  but  it  can 
be  exploded  with  very  high  velocities. 

The  Evan  Evans  Lamp  (see  fig.  11),  is  so  made  that  it  extin- 
guishes itself  when  hot ;  the  heat  melts  a  soldered  joint  and  then  a 
spring  is  liberated  which  causes  a  cap  to  descend  and  close  the  air- 
holes. 

The  Protector  Lamp  (see  fig.  6)  cannot  be  opened  without 
putting  out  the  light,  and  the  spirit  they  bam  gives  a  good 
light  with  no  trouble  because  the  wick  does  not  char ;  in  using  the 
spirit  precautions  must  be  taken  and  a  specially  arranged  lamp-room 
made,  because,  if  carelessly  used  it  is  sure  to  set  fire  to  the  lamp- 
room  ;  as  far  as  the  lamp  itself  is  concerned,  when  once  it  is  locked 
the  spirit  is  as  safe  to  use  as  Colza  oil  and  much  cleaner. 

The  Clifford  Lamp  (see  fig.  12)  has  several  ingenious  novelties. 
The  double  bonnet  is  so  designed  as  to  ecjualise  the  pressure  of  the  air 
current  on  a  lamp  at  the  inlet  and  outlet  so  as  to  prevent  it  taking 
effect  upon  the  light,  in  fact  to  make  a  perfect  shield.  In  place  of 
wire  gauze  there  is  a  perforated  plate  made  up  of  a  copper  and  lead 
plate  superposed  so  that  if  the  lamp  gets  hot  the  lead  will  melt,  the 
intention  is  to  close  up  the  air  holes  in  the  copper  and  put  out  the 
flame.  The  lower  end  of  the  chimney  terminates  in  a  bell  of  glass 
covering  the  flame  ;  this  diminishes  the  light,  but  by  the  means  of 
this  bell  the  lamp  can  be  tilted  without  being  upset.  Mr.  Cliflord 
claims  that  his  lamp  will  resist  any  velocity  and  that  it  has  resisted! 
a  speed  of  12000  feet  or  owr  two  miles  a  minute.  I  saw  it  tested 
at  a  pressure  of  1  '4  iu(*h  of  W.  (i.  and  it  got  red-hot  but  extinguished 
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Lt  may  be  taken  that  the  Stephenson  or  the  Mueseler  lamp,  if 
x>nstructe(l,  are  safe  enough  for  the  general  conditions  of  a  mine, 
that  extra  precautions  are  only  required  when  there  is  danger  of 
At  outburst.     It  is,  however,  difficult  to  say  where  this  danger 

not  exist,  if  we  except  those  mines  mostly  near  the  outcrop 
re  firedamp  is  hardly  ever  seen ;  in  all  the  collieries  where  fire- 
p  abounds  in  the  coal  and  in  the  strata  there  is  a  possibility  of 
utburst,  and  it  is  to  guard  against  this  possibility  that  the  recent 
ations  have  been  directed.  Having  found  tliat  the  source  of 
jer  is  the  velocity  of  the  air-current,  the  most  obvious  cure  is  to 
the  lamp  behind  some  shelter, — this  is  done  by  putting  a  Davy 
p  into  a  tin  can  with  a  glass  plate  in  front  (see  fig.  5), — with  this 
action  the  Davy  lamp  from  being  the  least  safe  becomes  one  of 
safest  of  all  lamps.  It  has  been  exploded  with  a  velocity  of  2800 
;  it  has  frequently  resisted  a  velocity  of  3100  feet. 

The  Royal  Commissiouers  consider  that  it  may  be  implicitly 
rted  in  a  current  of  2000  feet.  But  some  forms  of  the  tin-can 
ip  explode  at  1200  feet  a  minute.  But  this  is  not  satisfactory  if 
are  to  be  perfectly  safe.  The  next  step  then  is  to  take  the  safest 
the  unshielded  lamps,  the  Mueseler,  and  to  put  it  in  a  case  that 
i  protect  it  from  an  air-current.  (See  fig.  6.)  If  this  case  is 
perly  constructed  it  makes  a  lamp  that  will  resist  a  current  of 
K)  feet  a  minute  with  certainty,  and  will  generally  resist  a  current 
>ver  3000  feet,  and  if  the  chimney  is  very  carefully  proportioned, 

the  bonnet  also,  it  is  possible  that  this  lamp  will  resist  a  velocity 
ver  5000  feet  a  minute,  and  it  is  ia  fact  absolutely  safe.  Mr.  C. 
thodes  says  that  the  lamp  is  safe  at  52  feet'.a  second,  but  I  con- 
r  Mr.  Rhodes'  52  feet  is  really  104  feet,  owing  to  the  contraction 
he  air-passage  by  the  lamp.  There  are  a  variety  of  modifications 
he  form  of  shield,  of  the  chimney,  and  of  the  gauze,  for  some  of 
2h  is  claimed  a  greater  degree  of  safety,  in  fact  that  no  velocity  will 
iode  them.  There  is  a  practical  difficulty  in  testing  lamps  at 
X  velocities;  a  considerable  force  is  required  to  produce  the  air- 
cent,  and  large  gas-holders.  And  also,  some  of  the  lamps  are 
^  out  in  the  testing-tube  before  the  gas  reaches  them.  In  con- 
iriug  how  to  make  a  safety  lamp,  it  is  natural  to  reflect  that  if 


r 


•  i: 


I 


-   1 


lupton:  sapety  lamps.  275 

he  mine-air  issuing  from  the  upcast  top.  Therefore  the  incan- 
:ent  electric  lamp  for  lighting  the  porch  of  the  downcast  bottom 
the  upcast  pit  top,  if  coal  is  wound  at  the  upcast,  is  a  great  im- 
vement  upon  gas  or  paraffin  lamps,  because  the  light  is  in  a 
(ectly  air-tight  case  and  no  gas  can  touch  it. 

The  incandescent  electric  lamp  fulfils  all  the  conditions  of  a 
tfect  lamp ;  it  is  destroyed  the  instant  it  ceases  to  be  perfect, 
rfect  as  the  lamp  is,  there  is  a  sensible  risk  in  taking  it  a  yard 
jrond  the  arching  of  the  porch,  because  the  wires  that  connect  it 
th  the  d3maino  are  a  source  of  danger.  If  a  wire  breaks  there  is  a 
lA,  and  this  would  ignite  the  gas  if  there  was'  any ;  and  it  is 
abtful  if  there  is  any  advantage  in  the  electric  light  in  the  porch 
compensate  for  the  risk  incurred  through  the  conducting  wires. 

For  lighting  the  working-places  of  a  coal  mine  a  portable  lamp 
ly  is  permissable,  several  of  these  have  been  made  varying  from 
XL  to  Gibs,  in  weight.  The  6lb.  lamp  made  by  Swan  is  charged 
a  d}mamo  on  the  bank  for  a  small  cost,  and  it  is  probable 
It  the  only  practical  objection  to  some  such  lamp  is  the  weight ; 
a  collier  who  stops  all  day  in  one  place  this  is  not  serious,  but  for 
puties,  managers,  and  horse  drivers,  it  is  a  serious  objection,  and 
e  that  will  prevent  the  general  adoption  of  the  6lb.  lamp.  The 
).  lamp  has  not  yet  been  made  to  work  cheaply,  a  cost  of  chemicals 
ne  amounting  to  one  penny  a  shift  is  a  prohibitory  charge.  The 
enters,  however,  promise  to  work  it  for  one  farthing  a  shift.  For 
present,  therefore,  the  portable  electric  lamp  is  only  in  the  experi- 
ital  stage,  and  the  colliery  manager  of  to-day  must  use  a  different 
p.  To-morrow,  or  next  year,  tlie  portable  electric  lamp  may  be 
"ected. 

As  soon  as  we  depart  from  the  older  types  of  lamp  we  encounter 

risks;  with  a  Davy  lamp  we  know  where  we  are,  we  can  see  if 

lamp  is  in  proper  condition  or  not,   and  if  it  is  well  made 

perfectly  safe,  except  under  conditions  which  very  rarely  arise, 

with  the  new  lamps  unless  a  man  has  seen  it  put  together  he 

lot  tell  what  he  is  carrying;  it  might  be  a  lamp  without  a  gauze, 

ight  be  no  safety  lamp  at  all,  and  the  man  who  enters  the  most 

jerous  parts  of  the  mine  may  be  trusting  entirely  to  the  memory, 
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ON   THB    B2CPL0RATI0N  OF  THE  BAYGILL  FISSUKE   IN   LOTHERSDALE, 
YORKSHIRE.      BY  JAMES  W.  DAVIS,  F.G.S. 

The  Raygill  Fissure,  in  the  mountain  limestone  in  Lothersdale, 
about  five  miles  south-east  of  Skipton,  was  investigated  to  some 
extent  by  a  Committee  of  the  Society,  and  a  report  was  presented  by 
the  Committee,  and  printed  in  the  Annual  Report  for  1883.     The 
fissure  descended  in  a  slightly  diagonal  direction  in  the  form  of  a 
pothole  from  the  surface  to  a  depth  of  about  120  feet,  and  of  this 
depth  the  lower  90  feet  has  been  dug  out  and  thoroughly  examined, 
resulting  in  the  discovery  of  numerous  bones  of  animals,  particulars 
of  which  are  recorded  in  the  report  referred  to  above.   The  specimens 
are  deposited  in    the  Museum  of  the    Philosophical  and  Literary 
Society  at  Leeds,     l^owards  the  close  of  1883  it  was  found  that  the 
fissure  assumed  a  more  or  less  horizontal  direction,  and  the  work  of 
excavation  was  rendered  very  difficult  and  laborious  by  the  position 
of  a  large  mass  of  limestone  in  front  of  the  fissure,  constituting  at 
that  time  the  face  of  the  quarry.     This  obstruction  the  proprietor  of 
the  quarry  very  kindly  engaged  to  remove,  and  operations  were  sus- 
pended to  enable  this  to  be  done. 

Since  1883  the  face  of  the  limestone  has  been  quarried  and  the 
obstructin<(  mass  of  limestone  removed,  and  during  the  present  summer 
operations  have  been  renewed  on  tlie  fissure.  Its  course  has  been 
traced  to  a  distance  of  114  feet,  with  a  gradual  declination  in  a  south- 
easterly direction.  The  present  entrance  to  the  fissure  is  4  feet  ^lie' 
it  diminishes  to  2  feet  6  inclies,  but  at  a  distance  of  GO  feet  exiwinls 
and  forms  a  lofty  cave,  thence  forwards  the  diameter  again  dimin- 
ishes. The  termination  of  the  fissure,  so  far  as  it  has  been  explored, 
appears  to  receive  a  tributary  extending  ahnost  vertically  in  a  north- 
westerly direction.  The  general  direction  of  the  fissure  tends  towards 
the  hill-side,  forming  the  cliannel  of  a  water  course  at  present  run- 
ning at  no  great  distance;  and  it  is  probable  that  it  fonnerly  opened 
into  it,  although  no  direct  evidence  at  present  exists  of  tlie  exit. 
Borings  have  shown  the  bottom  of  the  fissure  to  be  filled  in  with  clay, 
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cmditions,  be  certainly  extinguished ;  and  it  has  happened  that  all 
lie  lamps  in  a  large  colliery  have  been  extinguished  by  a  sudden 
dower  of  gas  filling  the  mine  with  an  explosive  mixture  This  is  an 
obment  of  safety  which  the  Davy  lamp  does  not  possess,  and  in 
tttiaequence  the  Stephenson  lamp  bas  been  very  largely  used  ;  it 
lifes,  however,  a  worse  light  than  the  Davy. 

The  Mueseler  (see  fig.  4)  or  Belgian  lamp  resembles  a  Clanny 
ttd  differs  from  it  only  in  having  a  metal  chinmey  and  flat  gauze 
rinphragm  at  the  top  of  the  glass.  This  lamp  has  two  advantages 
9fier  the  Clanny,  it  is  safer,  because  the  horizontal  gauze  and  the 
Admney  constitute  minor  lines  of  defence ;  the  chimney  is  a  defence, 
lacaose  it  is  filled  with  the  products  of  conbustion  through  which 
i  flame  will  not  pass  under  ordinary  circumstances.  The  second 
dvftntage  is  that  the  lamp  is  extinguished  when  put  into  an  explosive 
dxture,  so  that  in  the  case  of  a  blower  all  the  lamps  in  a  large  mine 
Kve  been  extinguished.  The  Mueseler  lamp  has  only  one  fault  in 
to  eyes  of  the  workman,  and  that  is  that  it  goes  out  if  held  a  little 
rooked.  The  Mueseler  has  come  into  very  extensive  use  because  it 
ymbines  the  safety  of  a  Stephenson  lamp  with  the  good  light 
f  a  Clanny.  This  lamp  then  seems  prima  facie  to  satisfy  our 
jquirements,  and  we  will  pause  to  enquire  as  to  what  are  the  circum- 
tftnces  under  which  it  is  not  safe.  The  lamp  is  not  safe  to  use 
rith  a  reduced  flame  when  testing  for  gas,  as  it  might  cause  an  ex- 
ilosion,  the  same  as  the  Clanny,  but  it  is  safe  for  fire-trying  with  a 
oil  flame. 

Some  of  the  lamps  which  I  have  named  are  safe  in  a  rapid 
nirrent  of  an  explosive  mixture.  Thus  if  a  Davy  is  in  a  current  of 
ftOO  feet  per  minute;,  it  will  explode  the  gas.  A  Clanny,  a  Stephen- 
ion,  and  a  Mueseler  may  explode  the  gas  if  the  speed  is  600  feet  per 
minute.  It  very  rarely  happens  that  an  explosive  mixture  travels 
through  a  mine  at  the  speed  of  400  or  600  feet  per  minute,  but  it 
often  happens  that  a  lamp  is  carried  or  moved  at  a  very  much  greater 
q>eed,  and  therefore  it  is  desirable  to  have  a  lamp  that  is  safe  at  any 
ipeed.  A  man  may  travel  as  fast  as  a  mile  in  ten  minutes  or  500 
Beet  per  minute,  and  he  may  meet  a  current  going  at  an  equal  speed , 
the  current  would,  therefore,  strike  the  lamp  with  a  velocity  of  1000 
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feet;  if  we  t&ke  a  veiy  extreme  case,  the  maa  might  traTel  od  s  goal 
road  750  feet  per  minute,  aii<l  meet  a  current  of  1500  feet,  niikingt 
total  sjieeil  of  2250  feet;  to  Ite  perfectly  safe,  therefore,  a  lamp  shoal dh 
capable  of  resisting  this  velocity  for  some  time,  but  if,  in  addition  ^ 
running  against  the  wind,  the  man  should  string  bia  lamp  violent 
it  would  bo  brought  against  the  air  at  a  very  much  greater  Telocitj; 
It  is  ilithciilt  to  say  at  wlmt  speed  a  lamp  might  be  swung.  I  &iU- 
that  I  can  give  a  three  pound  lamp  120  swings  of  Ave  feet  in  a  miuatl^ 
making  an  average  apeed  of  600  feet  a  minute,  and  it  is  probable  thai 
the  maximum  speed  of  swing  exceeds  this  by  half,  making  a  speed  d 
900  feet,  tliis  SOOfeot  added  to  the  preTJouavelocityof  2.250  feet,: 
a  total  of  3,150  feet.  But  this  is  only  instantaneous,  say  athiiditfj 
second,  because  the  backward  swing  of  the  lamp  reduces  the  speed 
current,  so  that  a  lamp  ought  to  resist  3,150  feet  for  a  third  of  a 
and  2,250  feet  for  a  long  period,  say  seven  minutes.  It  must  be; 
bered  that  the  swing  of  the  lamp  might  happen  after  it  had 
exposed  for  a  long  time  to  a  rapid  current.  It  may  be  worth 
to  consider  if  the  conditione  often  occur  in  which  a  lamp  is  aubji 
to  a  rapid  current  of  an  explosive  mixture ;  the  history  of  our  wJ' 
mines  gives  a  negative  reply,  it  cau  only  happeu  under  one  of  thiM 
circumstances,  as  follows  :— 

1.  A  very  badly  ventilated  mine,  where  the  return  air  coani 
was  foul  to  the  explosive  point,  a  condition  of  things  almost,  if  not 
quite  unknown  in  the  last  twenty  years. 

2.  A  sudden  issue  of  gas  from  stalls  between  pillars,  caused  bf 
a  large  fall  of  roof;  a  species  of  accident  of  exceedingly  rare  occur- 
rence. 

3.  A  sudden  outburst  of  gas  from  the  roof  or  floor  of  the  min* 
BO  powerful  as  to  foul  the  main  air  courses  t-o  the  explosive  point; 
this  is  also  not  a  freijuent  occurrence,  but  is  a  more  frequent  canw, 
taking  tlie  last  twenty  years,  of  the  fouling  of  a  colheiT 
than  any  other.  I  do  not  know  the  number  of  such  outbursts,  but 
probably  in  Yorkshire  alone  there  is  more  than  one  every  year, 
and  iiorhapa  two  or  three.  If  such  an  outburst  happens  and  there  b 
any  exposed  light  on  the  return  air  side  of  it,  an  explosion  "iD 
happen ;  sometimes  the  intake  is  also  fouled. 
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and  sequences  fitting  in  the  history,  and  hitherto  students  have  only 
studied  the  conditions  of  humanity  if  History;  but  the  advanced 
masters  of  philosophy  now  say  that  we  are  likely  to  profit  more  by  a 
careful  study  of  pre-historic  man,  than  we  can  by  that  of  man  in 
historic  times.  The  infancy  and  childhood,  and  what  we  call  the 
barbarism  of  dawning  civilisation  are,  if  properly  studied,  most  signi- 
ficant of  what  should  be  the  right  training  for  the  future  ;  and  the 
importance  of  a  right  training  of  society  is  of  equal  importance  to 
society  as  the  training  of  an  individual  is  to  himself. 

Affirming  the  study  of  the  pre-historic  to  be  important,  we  turn 
then  with  interest  to  those  localities  where  pre-historic  remains  abound, 
and  so  we  turn  to  the  remains  of  Rombalds  Moor,  as  not  only  ex- 
ceptionately  abundant,  but  as  singularly  significant  of  fact  and 
phenomena  in  the  conditions  of  pre-historic  humanity.  Pre-historic 
remains,  as  now  studied,  all  over  the  world  are  classed  less  in  rela- 
tion to  time  and  place  than  to  circumstance  and  condition,  seeing 
that  we  have  to-day  rude  stone  implements  in  use  both  north  and 
south,  exactly  such  as  were  commonly  used  in  the  most  remote  times, 
in  England  and  elsewliere,  when  civilised.  Broadly  classed,  the  actions 
of  humanity,  and  so  of  course  their  remains,  relate  first  to  the  con- 
ditions of  life;  second,  to  the  respect  of  death;  and,  third,  to  their 
regard  of  a  future  existence.  Under  these  heads  we  have  pre-historic 
remains  of  dwellings,  inclosures,  mounds  for  ofTence  and  defence, 
tools,  pottery,  and  miscellaneous  implements  of  war  and  peace. 
Under  the  second  we  have  graves  of  all  kinds;  tumuli  of  earth, 
and  cairns  of  stone ;  dolmens,  menhirs,  and  stone  circles,  in  wliich 
are  found  remains  of  personal  ornaments,  implements,  and  objects  of 
memorial  or  of  use  in  relation  to  the  dead.  We  have  interments  of 
simple  burial,  of  attempts  to  preserve  (rare),  and  of  cremation  or 
burninf,^  in  which  the  ashes  are  left  or  they  are  enclosed  in  urns 
specially  made  and  used  for  the  purpose.  Over  the  dead  thus  placed 
for  honour  or  re_,^anl  we  have  green  mounds  and  remains  as  instanced. 
Under  the  third  lieail,  the  relations  of  the  future,  the  remains  are 
much  more  open  to  question,  but  judging  from  the  present,  that 
)»irbarous  peoples,  i.e.,  those  now  living  in  the  conditions  of  pre- 
historic ages  and  people,  we  take  certain  remains  to  be  evidences  of 


lupton:  safett  lamps.  273 

may  be  taken  that  the  Stephenson  or  the  Mueseler  lamp,  if 
nstructed,  are  safe  enough  for  the  general  conditions  of  a  mine, 
lat  extra  precautions  are  only  required  when  there  is  danger  of 
'j  outburst.     It  is,  however,  difficult  to  say  where  this  danger 
lot  exist,  if  we  except  those  mines  mostly  near  the  outcrop 
firedamp  is  hardly  ever  seen ;  in  all  the  collieries  where  fire- 
abounds  in  the  coal  and  in  the  strata  there  is  a  possibility  of 
burst,  and  it  is  to  guard  against  this  possibility  that  the  recent 
ions  have  been  directed.     Having  found  that  the  source  of 
r  is  the  velocity  of  the  air-current,  the  most  obvious  cure  is  to 
le  lamp  behind  some  shelter, — this  is  done  by  putting  a  Davy 
into  a  tin  can  with  a  glass  plate  in  front  (see  fig.  5), — with  this 
tion  the  Davy  lamp  from  being  the  least  safe  becomes  one  of 
fest  of  all  lamps.    It  has  been  exploded  with  a  velocity  of  2800 
it  has  frequently  resisted  a  velocity  of  3100  feet. 
Tie  Royal  Commissioners  consider  that  it  may  be  implicitly 
d  in  a  current  of  2000  feet.     But  some  forms  of  the  tin-can 
explode  at  1200  feet  a  minute.     But  this  is  not  satisfactory  if 
)  to  be  perfectly  safe.     The  next  step  then  is  to  take  the  safest 
3  unshielded  lamps,  tlie  Mueseler,  and  to  put  it  in  a  case  that 
protect  it  from  an  air-current.     (See  fig.  6.)     If  this  case  is 
rly  constructed  it  makes  a  lamp  that  will  resist  a  current  of 
feet  a  minute  mth  certainty,  and  will  generally  resist  a  current 
er  3000  feet,  and  if  the  chimney  is  very  carefully  proportioned, 
le  bonnet  also,  it  is  possible  that  this  lamp  will  resist  a  velocity 
jr  5000  feet  a  minute,  and  it  is  in  fact  absolutely  safe.     Mr.  C. 
lodes  says  that  the  lamp  is  safe  at  52  feet]a  second,  but  I  con- 
Mr.  Rhodes'  52  feet  is  really  104  feet,  owing  to  the  contraction 
3  air-passage  by  the  lamp.    There  are  a  variety  of  modifications 
e  form  of  shield,  of  the  chimney,  and  of  the  gauze,  for  some  of 
I  is  claimed  a  greater  degree  of  safety,  in  fact  that  no  velocity  will 
de  them.     There  is  a  practical  difficulty  in  testing  lamps  at 
velocities ;  a  considerable  force  is  required  to  produce  the  air- 
nt,  and  large  gas-holders.    And  also,  some  of  the  lamps  are 
I  out  in  the  testing-tube  before  the  gas  reaches  them.     In  con- 
ing how  to  make  a  safety  lamp,  it  is  natural  to  reflect  that  if 
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rock,  rough  moraine-leavings  on  inclined  beds,  covered  by  bog,  ling, 
bracken,  or  brushwood  in  patches,  to  the  cultivated  enclosures  and 
the  well  grown  trees  common  to  the  district  valleys.  So  far  as  histoiy 
records,  the  centres  of  Rombalds  Moor  were  never  in  a  diflFerent  con- 
dition naturally,  whereas  it  is  evident  that  at  a  period  relatively 
recent  in  geological  times  the  condition  of  Rombalds  Moor  was  veiy 
different  to  the  present.  At  the  very  top  of  the  moor,  now  all  bleak, 
bare,  and  bog,  it  is  evident  the  larger  trees  grew  in  forests  of  oak, 
elm,  and  birch.  The  two  former  were  often  taken  out  of  the  bogs  at 
Lanshaw  and  elsewhere,  in  the  memory  of  old  people  recently  living, 
and  the  silver  birch  has  been  found  to  be  numerous  in  the  bog  on  the 
top  of  the  moor. 

The  evidences  of  primitive  man  upon  Rombalds  Moor  exist  in 
its  pre-historic  graves,  in  its  remains  of  barbarous  life  and  action, 
and  in  its  objects  of  superstition  and  primitive  art. 

About  1844,  Mr.  Edward  Hailstone,  F.S.A.,  and  Mr.  J.  M.  N.  Colls 
made  explorations  by  digging,  and  gave  an  exhaustive  account  of  the 
results,  which  was  published  in  the  Archeologia,  vol.  xxxi.,  p.  229. 
This  Mr.  Wardell,  in  his  early  remains  of  Baildon  Conmion,  thus 
summarises:  "The  first  excavation  was  made  near  the  centre  of  a 
circle  composed  of  earth  and  stones,  measuring  fifty  feet  in  diameter, 
on  the  south-east  side  of  Baildon  Common.  After  removing  succes- 
sive layers  of  peat,  earth,  and  calliard  boulders,  at  a  depth  of  two 
feet  from  the  surface  of  the  ground,  there  was  found  in  connection 
with  the  remains  of  a  fire,  a  rude  urn  of  circular  or  bowl  shape,  twelve 
inches  in  diameter  and  about  nine  or  ten  inches  in  depth,  ornamente<l 
in  the  upper  part  by  incised  lines  crossing  each  other  at  right 
angles,  lozenge-wise.  It  was  in  an  upright  position,  and  filled 
with  calcined  bones,  ashes,  and  charcoal.  The  bones,  some  of 
which  were  quite  perfect,  were  submitted  to  medical  inspection,  and 
pronounced  to  be  thoj>e  of  a  young  person  of  from  nine  to  thirteen 
years  of  age.  The  next  exaniiuatiou  was  made  in  an  earthwork  of  a 
peculiar  cliaracter,  situated  on  the  north  side  of  the  road  crossing  the 
coinuiou,  consisting  of  the  remains  of  a  circle  comi)osed  of  the  same 
materials,  and  of  the  same  dimensions  as  the  last,  but  bound  on  the 
south  and  east  sides  by  a  well-defined  entrenchment,  the  form  of 
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'  the  mine-air  issuing  from  the  upcast  top.  Therefore  the  incan- 
eacent  electric  lamp  for  lighting  the  porch  of  the  downcast  bottom 
fid  the  upcast  pit  top,  if  coal  is  wound  at  the  upcast,  is  a  great  im- 
MOYement  upon  gas  or  paraffin  lamps,  because  the  light  is  in  a 
lerfectly  air-tight  case  and  no  gas  can  touch  it. 

The  incandescent  electric  lamp  fulfils  all  the  conditions  of  a 
perfect  lamp ;  it  is  destroyed  the  instant  it  ceases  to  be  perfect. 
Perfect  as  the  lamp  is,  there  is  a  sensible  risk  in  taking  it  a  yard 
wyond  the  arching  of  the  porch,  because  the  wires  that  connect  it 
rith  the  dynamo  are  a  source  of  danger.  If  a  wire  breaks  there  is  a 
pai^,  and  this  would  ignite  the  gas  if  there  was'  any ;  and  it  is 
loubtful  if  there  is  any  advantage  in  the  electric  light  in  the  porch 
0  compensate  for  the  risk  incurred  through  the  conducting  wires. 

For  lighting  the  working-places  of  a  coal  mine  a  portable  lamp 
wily  is  permissable,  several  of  these  have  been  made  varying  from 
flbs.  to  6lbs.  in  weight.  The  6lb.  lamp  made  by  Swan  is  charged 
fj  a  dynamo  on  the  bank  for  a  small  cost,  and  it  is  probable 
hat  the  only  practical  objection  to  some  such  lamp  is  the  weight ; 
)r  a  collier  who  stops  all  day  in  one  place  this  is  not  serious,  but  for 
leputies,  managers,  and  horse  drivers,  it  is  a  serious  objection,  and 
>iie  that  will  prevent  the  general  adoption  of  the  6lb.  lamp.  The 
ttb.  lamp  has  not  yet  been  made  to  work  cheaply,  a  cost  of  chemicals 
Jone  amounting  to  one  penny  a  shift  is  a  prohibitory  charge.  The 
nventors,  however,  promise  to  work  it  for  one  farthing  a  shift.  For 
lie  present,  therefore,  the  portable  electric  lamp  is  only  in  the  experi- 
mental stage,  and  the  colliery  manager  of  to-day  must  use  a  different 
^p.  To-morrow,  or  next  year,  the  portable  electric  lamp  may  be 
erfected. 

As  soon  as  we  depart  from  the  older  types  of  lamp  we  encounter 
ftw  risks;  with  a  Davy  lamp  we  know  where  we  are,  we  can  see  if 
te  lamp  is  in  proper  condition  or  not,  and  if  it  is  well  made 
is  perfectly  safe,  except  under  conditions  wliich  very  rarely  arise, 
t  with  the  new  lamps  unless  a  man  has  seen  it  put  together  he 
mot  tell  what  he  is  carrying;  it  might  be  a  lamp  without  a  gauze, 
might  be  no  safety  lamp  at  all,  and  the  man  who  enters  the  most 
Qgerous  parts  of  the  mine  may  be  trusting  entirely  to  the  memory, 
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eftre  and  skUl,  of  some  l&mp  cloaiifrr  who  has  very  little  expenmm  J 
For  my  )ian  I  irould  sooner  carry  an  old  Davy  l&mp  than  take  %M 
sliielilo'l  lamp  nhich  i  had  iitil  seen  put  together  myself  unless  I  iuig 
tliG  asauraoce  of  sumo  pitmaa  that  ha  had  seen  it  put  together.  II 
has  bceti  suggested  that  safe^  cat)  be  iusured  by  testing  tha  L 
in  an  OJtplosivo  miKtnra  everyday  as  tbey  are  given  out.  When  1 
gave  evidence  to  the  Royal  Commiasioners  about  six  yeara  a^.  I 
told  them  that  I  did  not  consider  such  a  system  of  tests  nas  pnctio- 
ablo,  and  I  have  seen  no  reason  to  alter  my  opinion.  \Vhen  an  in- 
perfect  lamp  is  put  in  an  exidoaivo  misture  it  may  ignite  the  gas  a 
or  it  may  not;  the  ignition  proves  the  lamp  to  be  bad,  bnt  the 
failure  to  ignite  it  doas  not  prove  the  lamp  to  be  good.  A  meao»  of 
rapidly  applying  a  really  searching  test,  such  aa  a  rapid  current  of 
axplogivo  gas,  in  a  rapid  and  practical  manner,  lias  not  yet  been 
adopted,  and  if  it  is  ever  adopt^ed  it  will  he  a  rather  costly  operadoD. 
The  more  common  tests  of  putting  the  lamp  for  a  few  seconds  into 
a,  box  fiUuil  with  an  explosive  mixture,  or  paasing  it  thmugk  a  ring 
of  gas  jots,  are  absolutely  worthless,  and  the  plan  recommended  Vt 
the  Commission  is  very  little  hotter.  They  recommend  a  verticil 
tube  ubuut  eight  iiidics  iu  diameter  and  two  feet  loug  (^pnii  at  U>ih 
ends,  and  gas  jets  at  the  bottom,  so  that  there  may  be  a  cou^ttuitlf 
ascending  current  of  explosive  gaa.  (See  fig.  1.^.)  An  imperfect  lamp 
put  into  such  a  tube  may  or  may  not  explode  the  gas;  if  it  does 
not  explode  nothing  it  proved  at  alh  To  illustrate  this  I  have  pre- 
pared a  few  experiments: — 

1.  I  take  a  Clannylamp  with  a  hole  in  the  gauze  }■  inch  in 
diameter,  manifestly  a  very  unsafe  lamp;  1  put  it  into  the  hole  which 
contains  an  explosive  mixture ;  the  lamp  is  at  once  extinguished. 

2.  I  take  a  Stephenson  lamp  with  a  hole  about  |  inch  diameter, 
punched  through  the  copper  cap  of  the  glass  and  through  the  game 
cap,  that  too  is  extinguished. 

3.  I  take  a  Stephenson  lamp  and  remove  the  glass,  leaving  it  * 
large  Davy,  tlien  I  punch  a  hole  ^  inch  diameter  in  the  side  of  the 
gauze,  that  too  is  e.ttinguishcd. 

4.  Then  I  tiike  a  Shield  lamp  and  omit  one  of  the  gauics,  so 
that  there  is  a  straight  opening  entirely  unprotected,  and  put  that 
into  the  explosive  mixture,  that  too  goes  out. 

I 
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1863.  Borlase  and  others  figured  them  only  as  carious  marks 
remote  times.  The  oldest  figuring  on  record  of  the  cups  and  rii 
are  upon  a  Mosaic  pavement  brought  by  Adrian  from  Athens,  a.d.  2' 
but  which  would  be  in  all  probability  contemporary  with  Alexand 
B.C.  330,  as  the  subject  relates  to  transactions  of  his,  in  the  Persi 
Conquests.  Upon  the  rock  regions  of  Ethiopia,  as  given  in  Moi 
faucon,  the  cup  and  ring  marks  are  unmistakably  figured.  (£ 
Shaw*s  Travels,  London,  1757.)  As  perhaps  among  the  last 
such  markings,  and  to  show  the  range  in  extent,  we  have  1 
cups  and  rings  figured  upon  sacred  stones  (Lingams)  in  1 
Island  of  Figi.  (See  Figi  and  the  Figians,  by  Williams  a 
lie  we,  two  missionaries.  London,  1858.)  Such  markings,  so  mn 
alike  as  to  appear  by  the  same  hand,  and  placed  apparently  for  1 
like  iiiteutiou  or  object,  have  been  found  in  North  and  South  Ameri 
very  extensively  in  India,  very  numerously  upon  the  Dolmen 
Moab,*  (exactly  like  a  number  in  Cornwall),  they  are  numerous 
Ireland,  Sweden,  and  Denmark,  and  rare  in  Egypt  and  Afii 
Indeed  they  are  so  extensively  placed  that  we  may  say  it  only  requi 
observation  to  find  them  ever3rwhere.  They  are,  however,  neitl 
uniform  in  order  nor  numbers.  They  are  more  numerous 
Ireland  and  Scotland  than  in  England,  more  in  the  North  than  1 
South  of  England,  even  under  similar  conditions  of  rocks  and  s 
rouudiugs. 

The  cup  and  ring  marked  rocks  upon  Rombalds  ^loor,  or  rati 
the  markings  upon  the  millstone  grit  there,  have  doubtless  been  s« 
for  ages,  and  were  perhaps  noted  by  Dr.  Call  years  ago.  In  1886, 
gentleman  named  Terry,  staying  at  Benrhyddhig,  was  standing  at  t 
head  of  the  quarry  below  the  Cow  and  Calf,  and  saw  the  men  ban 
to  extend  the  quarry,  and  as  they  took  away  the  turf,  towards  the  0 
rock,  he  observed  the  curious  markings  there,  quite  fresh  and  cle 
cut  where  they  had  been  covered.  Having  heard  of  the  cup  a 
rings  elsewhere,  they  took  his  attention,  and  he  induced  Dr.  McLe 
to  refer  to  Mr.  Myddleton,  the  Lord  of  the  Manor,  to  allow  ihi 
beds  and  rocks  to  be  preserved.  This  the  doctor  did,  and  so  we  ha 
them  there  for  observation  to-day,  whereas,  if  unforbidden,  they  woi 


*  See  Lieut.  Condor's  Report,  April  No.  of  Paleetine  ExploratioA  Society. 

London,  18S8. 
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hftTe  been  destroyed,  as  certainly  many  others  have  been.   Upon  this 
bed  of  rocks,  glaciated,  smoothed,  and  striated,  we  have  curious 
markings,  cut  clean  and  deep  where  preserved  by  the    covering 
of  turf,  and  worn,  so  as  to  be  scarcely  observable,  by  frost  and 
weather  when  exposed.  By  invitation  of  Dr.  McLeod  I  saw  them 
e«rly  in  1867-8,  as  did  Mr.  James  Wardell  and  Mr.  Forrest;  who  both 
named  them  in  their  essays  of  that  year;  the  one  in  his  ''Walks  on 
BombiUds  Moor,"  and  the  other  in  his  '*  Historical  Notices  of  Ilkley, 
[   Rombalds  Moor,  and  Baildon  Common,"  1869.     Mr.  Forrest,  in  his 
I    Wvdks,  figures  accurately  frt)m  a  rubbing,  the  Cow  and  Calf  Quarry 
'  *<mkmgs.    But  while  there  were  vague  conjectures  and  wonders 
'twsed,  there  was  nothing  decisively  known  of  their  bearing  or  signifi- 
'^(finnoe,  until  I  accompanied  Canon  Greenwell  to  see  them,  and  a  few 
^"iMiierB,  early  in  April,  1870.   Canon  Greenwell  at  once  said  that  they 
^^'Hwe  genuine  and  interesting  specimens  of  the  typical  cup  and  ring 
^"^Mttked  rocks,  and  so  they  took  a  place  which  has  since  been  advancing 
^§lk  importance,  as  observed  and  investigated,  among  those  curious  and 
mysterious  subjects,  the  world-wide  rock  markings. 
The  first  publication  upon  the  significance  of  the  Ilkley  cup 
ring  marked  rocks,  was  in  an  article  furnished  to  the  Leeds 
Moary,  April  20th,  1870.     It  may  be  added  that  later  writers 
n  the  Rombalds  Moor  rocks  are  the  Telegraph  correspondent, 
the  Revs.  Brook  Harford  and  Montacu  Conway,  1876,  7  and  8, 
that  the  last  discoverers  and    investigators  are   J.   Romily 
,  A.I.C.E.,  and  C.  W.  Dymond,  F.S.  A.,  in  the  Archaeological  Jour- 
March,  1879,  and  June,  1880,  and  Fredk.  W.  Fison,  Esq.,  in  his 
address  to  the  Ilkley  Scientific  Club.     The  last  very  important 
veries  are  those  of  Lieut.  Conder,  Captain  Warren  and  others 
the  Palestine  Exploration  Fund,  in  Moab,  on  the  east  side  of 
Jordan,  North  of  the  Dead  Sea.    There  from  Gerasa  to  Eeferin, 
h-Ammon,  Heshbon,  to  Baol  Meor  and  Dibon,  hundreds  of 
and  dolmens  are   found  centered  about  springs  or  holy 
some,  if  not  many  of  these  bearing  exactly  the  same  cup  and 
marks  that  Borlase  found  upon  the  dolmen  in  Cornwall  (1737), 
to  similar  are  they  to  some  upon  Rombald's  Moor  and  else- 
ire  that  Condor's  description  and  conjectures  upon  the  markings 


LFPTOS:    eAFBTT    LAJTPS. 

fJeet;  if  we  take  »  very  extreme  c&se,  the  miui  might  tr&Tel  on  k 
wnil  750  feet  per  miimle.  and  meet  a  current  of  1500  feet,  maki 
total  speed  of  2250feet;toheperfectly  safe,  therefore,  a  iampriionli 
(■Ajiabie  of  resisting  this  velocity  for  some  time,  but  if,  id  uiditioQ  It 
runiii»g  ng&inst  the  wind,  the  man  should  swing  his  tamp  riolentlj^ 
it  would  be  brought  a^'aiaat.  the  air  at  a  very  much  greater  vtlxitf. 
It  is  difiicult  to  any  at  whnt  speed  a  laiup  might  ha  swung.  I  GaJ 
that  I  can  give  a  three  pound  lamp  120  swings  of  five  feet  in  ■  miaot^ 
making  an  average  Bpeed  of  600  feet  a  mtnut«,  and  it  is  probable  tlak 
tha  masimuin  speed  of  swiag  exceeds  this  by  half,  making  a  speed  tl 
900  feet,  this  900feet  added  to  tlie  previous  velocity  of  3,250  feet,mikei 
a  total  of  3,150  feet.  But  this  is  only  instantaneous,  say  a  third  oft 
second,  because  the  backward  swing  of  the  lamp  reduces  the  »peed  cl 
current,  so  that  a  lamp  nught  to  resist  3,1 50  feet  for  a  third  of  a  »eooi4 
and  3,350  feet  for  a  long  period,  say  seven  minutes.  It  must  beremeM 
bered  that  the  swing  of  the  lamp  might  happen  after  it  had  bew 
exposed  for  a  loug  time  to  a  rapid  current.  It  may  be  worth  whiH 
to  consider  if  the  conditions  often  occur  in  which  a  lamp  is  snbjectM 
to  a  rapid  current  of  an  explosive  mixture ;  the  historj'  of  nit  coil^ 
mines  gives  a,  negative  reply,  it  can  ouly  happen  under  one  of  three 
circumstances,  as  follows: — 

1.  A  very  badly  ventilated  mine,  whore  the  return  air  courw 
was  foul  to  the  explosive  point,  a  condition  of  things  almost,  if  not 
quite  imknown  in  the  last  twenty  years. 

2.  A  sudden  issue  of  gas  from  stalls  between  pillars,  caused  by 
a  large  fall  of  roof;  a  species  of  accident  of  exceedingly  rare  oocll^ 
rence. 

3.  A  sudden  outburst  of  gas  from  the  roof  or  floor  of  the  mint, 
80  powerful  as  to  foul  the  main  air  courses  to  the  explosive  p^ini; 
this  is  also  not  a  frequent  occurrence,  but  is  a  more  frequent  cause, 
taking  the  last  twenty  years,  of  the  fouling  of  a  eollieiy 
than  any  other.  I  do  not  know  the  number  of  such  outbursts,  tnt 
probably  iu  Yorkshire  alone  there  is  more  than  one  every  y»r, 
and  perhaps  two  or  three.  If  such  an  outburst  happens  and  there  i» 
any  exposed  li|jht  on  the  return  air  side  of  it,  an  explosion  viU 
happen;  sometimes  the  intake  is  also  fouled. 
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case  of  Rombalds  Moor,  (which  is  one  of  the  most  fayourable  to 
Mr.  Ferguson)  to  wit.    Suppose  the  Roman  Olicana  was  destroyed 
in  500  A.D.,  and  that  all  the  following  British  and  Scandinavian 
settlements  and  influence  were  wholly  uprooted  by  the  depopulation 
of  Yorkshire,  by  William,  1068-9.   What  follows  ?  We   had  cer- 
tainly a  Saxon  (Scandinavian)  Church  at  Ilkley  before  this  depopu- 
lation.   Witness  the,  at  least,  four  crosses,  three  still  in  the  church- 
yard. But  how  with  these  (and  the  Romans  were  christianized  after 
Constantino,  if  not  before)  could  they  have  been  a  pagan  people,  so 
numerous  and  so  long  resident  as  to  dig  the  graves  on  the  common 
of  Baildon,  and  erect  stone  circles,  tumuli  and  the  score  of  rude 
monuments  upon  the  moor  (then  not  of  Rombald  ?)    How  could  these 
pagans  be  contemporary  and  flourish  in  time  parallel  with  the  art  of  the 
Ilkley  crosses,  leaving  neither  legend  nor  record  of  any  kind  of  their 
existence  ?    Of  all  hjrpotheses  of  antiquity  we  submit  Ferguson's 
to  be  the  most  incredible,  and  hence  we  accept  his  alternative  and 
refer  the  graves,  tumuli,  stone  circles  and  rude  cup  and  ring  marks  of 
Ilkley  to  a  barbarian  pagan  people,  and  to  a  very  remote  period  to 
commence  with,  coming  down  possibly  to  the  Roman  invasion,  and 
ceasing  everywhere  with  the  growth  of  power  and  the  introduction 
of  Christianity.     The  rude  stone  monuments  of  Peru,  of  the  Pacific 
Island  of  Tonga,  Victoria  and  other  parts  of  Australasia  are  beyond 
our  limit  to  account  for. 

Having  very  crudely  and  imperfectly  glanced  at  what  thoae 
markings  are  not,  we  may  similarly  glance  at  what  they  are.  They 
may  be  defined  as  artificial  cuttings  and  figures  upon  rocks  or  ancient 
stone  monuments,  always  of  a  rustic  period.  The  simplest  are  hol- 
low, of  from  two  to  tliree  inches  in  diameter  to  six  or  more,  and 
from  one  inch  to  six  or  eight  deep,  proportionate  to  size.  They  are 
chiefly  of  the  small  size,  and  are  marked  in  lines  upon  any  part  of 
the  stone  on  the  side,  ridge,  or  top  without  any  evident  order. 
Secondly,  we  have  these  hollows  in  cups,  often  surrounded  by  a  ring, 
whole  or  broken,  or  there  may  be  two,  three,  and  even  as  many  as 
seven  rings  round  a  circular  hollow.  Generally  the  rings  are  fairly 
circular;  but  some  are  more  or  less  oval,  serpentine,  or  spiral,  and 
even  tending  to  the  square.     Thirdly,  from  one  cup-and-ring — ^henoe 
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'  be  taken  that  the  Stephenson  or  the  Mueseler  lamp,  if 
cted,  are  safe  enough  for  the  general  conditions  of  a  mine, 
tra  precautions  are  only  required  when  there  is  danger  of 
)urst.     It  is,  however,  difficult  to  say  where  this  danger 
dst,  if  we  except  those  mines  mostly  near  the  outcrop 
map  is  hardly  ever  seen ;  in  all  the  collieries  where  fire- 
ids  in  the  coal  and  in  the  strata  there  is  a  possibility  of 
,  and  it  is  to  guard  against  this  possibility  that  the  recent 
have  been  directed.     Having  found  that  the  source  of 
le  velocity  of  the  air-current,  the  most  obvious  cure  is  to 
p  behind  some  shelter, — this  is  done  by  putting  a  Davy 
tin  can  with  a  glass  plate  in  front  (see  fig.  5), — with  this 
he  Davy  lamp  from  being  the  least  safe  becomes  one  of 
f  all  lamps.    It  has  been  exploded  with  a  velocity  of  2800 
frequently  resisted  a  velocity  of  3100  feet.  ' 
joyal  Commissioners  consider  that  it  may  be  implicitly 
a  current  of  2000  feet.     But  some  forms  of  the  tin-can 
le  at  1200  feet  a  minute.     But  this  is  not  satisfactory  if 
3  perfectly  safe.     The  next  step  then  is  to  take  the  safest 
delded  lamps,  the  Mueseler,  and  to  put  it  in  a  case  that 
:  it  from  an  air-current.     (See  fig.  6.)     If  this  case  is 
astructed  it  makes  a  lamp  that  will  resist  a  current  of 
minute  with  certainty,  and  will  generally  resist  a  current 
K)  feet,  and  if  the  chimney  is  very  carefully  proportioned, 
met  also,  it  is  possible  that  this  lamp  will  resist  a  velocity 

0  feet  a  minute,  and  it  is  in  fact  absolutely  safe.  Mr.  C. 
says  that  the  lamp  is  safe  at  52  feet[a  second,  but  I  con- 
thodes'  52  feet  is  really  104  feet,  owing  to  the  contraction 
massage  by  the  lamp.    There  are  a  variety  of  modifications 

1  of  sliield,  of  the  cliimney,  and  of  the  gauze,  for  some  of 
limed  a  greater  degree  of  safety,  in  fact  that  no  velocity  will 
3m.  There  is  a  practical  difficulty  in  testing  lamps  at 
ties ;  a  considerable  force  is  required  to  produce  the  air- 
id  large  gas-holders.  And  also,  some  of  the  lamps  are 
in  the  testing-tube  before  the  gas  reaches  them.  In  con- 
jw  to  make  a  safety  lamp,  it  is  natural  to  reflect  that  if 
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ne  gauze  will  make  a  lamp  a&fe,  two  gauzes  would  make  il  iifer,  ud 
hrce  gauzes  safer  still.  It  was  this  form  of  reasoning  nhich  W 
i.  Marsivtit  to  improve  the  Claimy  lamp,  by  putting  tro  gw« 
uatead  of  oue  (soe  %s.  T,  8)  and  al^o  three  gauzes.  By  this  ]fIU|^ 
aeut  the  lamp  is  made  perfei;tly  safe  for  fire-trying,  but  a  shidi  i» 
iGcesaary  to  make  it  safe  in  a  rapid  current.  With  a  well-con^tnitttd 
liield  and  two  gauzes  the  lamp  is  probably  safe  at  1 50i)  feet,  lili 
hree  gauzes  it  has  resisted  trials  at  a  velocity  of  3000  feet.  Ani  I 
■elieve,  5000  feet. 

In  choosing  a  safety  lamp  the  great  weight  of  autUoritj  ism 
avoiir  of  having  one  that  gives  a  good  light,  and  that  is.  thvreKite, 
lie  first  eoiwideratiou.  Therefore  it  is  neL-eseaty  to  have.— (IJkI* 
suups,  and  (2)  in  order  that  the  lamp  may  be  always  in  good  oris, 
he  inlet  air  should  not  pass  through  gauze  or  perforations  on  &  km 
rith  the  oil-pot,  therefore  thii  air  must  enter  the  lamp  aWfl  l« 
;la8s.  Gauze  or  perforations  at  the  oil-pot  level  are  sure  logd 
logged  and  dirty.  (3)  The  colliers  and  deputies  ought  to  be  »U*» 
es  that  all  the  essential  patta  of  the  lamp  are  iu  their  proper  ptv 
lefore  it  goes  into  the  mine,  and  for  that  reason  the  shield  fbmild  ^ 
removed  after  using,  and  before  the  lamp  is  given  out  agaifi  it  sWiJ 
be  examined  by  the  collier  and  a  deputy  before  the  shield  is  atlachei 
It  lias  always  been  considered  essential  in  using  safety  laiupj,  tin' 
they  should  be  examined  by  the  collier  and  by  the  fire-man  or  depnTr 
and  auy  departure  irom  this  rule  involves  greater  risks  by  far  tlun 
those  now  incurred  by  the,  use  of  the  common  Davy,  (i)  The  Is"? 
shoulil  b.'  so  (!esi;,'ned  thnt  when  it  is  j.iit  top:otli,T  fnr  u.^e,  it  cam"' 
be  partially  opened,  without  undoing  the  lock ;  a  great  many  of  tl* 
glass  lamps  in  common  use  are  so  made  that  the  glass  can  be  laosen^^ 
so  as  to  entirely  destroy  the  safety  of  the  lamp,  and  this  may  be  doD^ 
inadvertently. 

Before  proceeding  further,  it  may  be  well  to  consider  the  eleetr*^ 
light,  and  it  must  be  admitted  that  if  ne  are  seeking  a  perfect  ivs^f 
in  order  to  avoid  a  risk  that  may  not  occur  in  any  mine  for  thirty 
years,  we  must  at  once  regard  as  inadmissible  any  light  in  a  mip* 
that  causes  additional  risk.  No  gas  lamp,  or  auy  other  lamp  tha* 
the  best  B&fety  lamp  should  go  below  the  pit  bank,  or  be  within  leK^ 
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le  mine-air  issuing  from  the  upcast  top.    Therefore  the  incan- 
3nt  electric  lamp  for  lighting  the  porch  of  the  downcast  bottom 
the  upcast  pit  top,  if  coal  is  wound  at  the  upcast,  is  a  great  im- 
ement  upon  gas  or  paraffin  lamps,  because  the  light  is  in  a 
»ctly  air-tight  case  and  no  gas  can  touch  it. 
The  incandescent  electric  lamp  fulfils  all  the  conditions  of  a 
5ct  lamp ;  it  is  destroyed  the  instant  it  ceases  to  be  perfect, 
ect  as  the  lamp  is,  there  is  a  sensible  risk  in  taking  it  a  yard 
md  the  arching  of  the  porch,  because  the  wires  that  connect  it 
I  the  dynamo  are  a  source  of  danger.     If  a  wire  breaks  there  is  a 
k,  and  this  would  ignite  the  gas  if  there  was'  any ;  and  it  is 
btful  if  there  is  any  advantage  in  the  electric  light  in  the  porch 
}mpensate  for  the  risk  incurred  through  the  conducting  wires. 
For  lighting  the  working-places  of  a  coal  mine  a  portable  lamp 
'  is  permissable,  several  of  these  have  been  made  var3ring  from 
.  to  6lbs.  in  weight.     The  6lb.  lamp  made  by  Swan  is  charged 
a  dynamo   on  the  bank  for  a  small  cost,   and  it  is  probable 
the  only  practical  objection  to  some  such  lamp  is  the  weight ; 
.  collier  who  stops  all  day  in  one  place  this  is  not  serious,  but  for 
ities,  managers,  and  horse  drivers,  it  is  a  serious  objection,  and 
that  will  prevent  the  general  adoption  of  the  6lb.  lamp.     The 
lamp  has  not  yet  been  made  to  work  cheaply,  a  cost  of  chemicals 
e  amounting  to  one  penny  a  shift  is  a  prohibitory  charge.     The 
ators,  however,  promise  to  work  it  for  one  farthing  a  shift.     For 
present,  therefore,  the  portable  electric  lamp  is  only  in  the  experi- 
tal  stage,  and  the  colliery  manager  of  to-day  must  use  a  different 
'.    To-morrow,  or  next  year,  tlie  portable  electric  lamp  may  be 
cted. 

As  soon  as  we  depart  from  the  older  types  of  lamp  we  encounter 
risks;  with  a  Davy  lamp  we  know  where  we  are,  we  can  see  if 
lamp  is  in  proper  condition  or  not,  and  if  it  is  well  made 
perfectly  safe,  except  under  conditions  which  very  rarely  arise, 
rith  the  new  lamps  unless  a  man  has  seen  it  put  together  he 
)t  tell  what  he  is  carrying;  it  might  be  a  lamp  without  a  gauze, 
ght  be  no  safety  lamp  at  all,  and  the  man  who  enters  the  most 
erous  parts  of  the  mine  may  be  trusting  entirely  to  the  memory, 
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obtain  any  farther  information.  Still  this  hypothesis  accords  so 
much  to  features  common  and  striking,  as  I  believe  to  be  the  most 
feasible  yet  started  of  the  complex  styles  of  figuring.  At  present 
it  is  but  hypothesis,  but  bears  probabilities  such  as,  1st,  being  like 
what  charts  or  ground  plans  of  rude  works  would  be  worked  upon 
stones  with  such  tools  as  these  eyidently  have  been ;  2nd,  these 
curious  or  chart-like  markings  are  chiefly  found  upon  stones  placed 
horizontally,  or  so  inclined  or  placed  as  to  be  well  seen,  if  not  to 
court  observation.  All  those  at  Ilkley  show  signs  of  being  sur- 
rounded by  a  wall  or  large  stones,  as  though  to  note  or  protect  them. 
It  is  true  that  some  have  been  found  covered  over,  as  at  New  Grange, 
and  one  at  Graigie  Hill  [Sir  J.  Y.  Simpson,  p.  xv.]  formed  the  cover- 
ing stone,  with  the  circled  face  down.  But  these  were  clearly  incised 
stones,  re-placed  or  re-used,  and  were  not  in  original  situ,  or  were,  in 
fact,  carved  for  ornament  or  memorial.  So  we  have  these  singular 
chart  figurings  upon  the  tops  of  huge  dolmens  in  Cornwall,  [Borlase, 
p.  174]  and  exactly  similar  markings  upon  the  dolmens  in  Moab  [See 
illustration  and  description  of  dolmens  at  Hesbon,  Heth,  and  Moab, 
1883,  pp.  190-293,  and  in  April  and  October  Quarterly  Reports  of 
Palestine  Society,  1882].  In  Claperton  and  Denham's  explorations 
in  Central  Africa  a  chart  is  given  of  King  Bolino's  domains,  5  to  15 
lat.  and  10  long.,  which,  if  placed  by  the  side  of  stone  on  plate  5, 
and  of  Long  Meg,  p.  7,  by  Sir  Jas.  Y.  Simpson,  it  will  be  seen  that 
they  are  very  similar  in  form  and  apparently  identical  in  intention.  Or 
place  the  chart  of  Thorsby's  Course  of  the  River  Aire,  1715,  with  the 
district  map  of  the  Ilkley  Guide,  1882,  or  any  illustrated  railway 
chart  of  any  advertising  railway  route,  and  place  them  upon 
stones,  and  they  will  be  found  to  be  as  much  alike  as  possible.  Were 
we  to  figure  on  first,  second,  and  third  class  towns  or  stations  by  the 
actual  number  of  circles  round  a  dot  or  cup,  we  should  get  the  actual 
figurings  as  upon  our  Ilkley  stones,  at  the  Panorama  rocks  ;  and 
taking  into  account  that  ancient  forts  had  from  one  to  several  circles, 
and  that  ancient  Babylonian  towns  had  from  three  to  seven  walls — 
Ecbatania  to  wit — and  that  towers  had  seven  stages,  and  chart  these 
upon  rocks  we  shall  have  the  reality  of   the  stone  puzdes  plain 
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nkley.  Of  these  bures  we  are  informed,  p.  221,  Fiji  and  the  Fijians, 
that  nearly  every  town  has  one  bure  or  more,  many  of  which  are  well 
built,  no  pains  being  spared  upon  their  erection  or  finish,  which  is 
generally  placed  upon  a  raised  foundation,  thrown  up  to  the  height 
of  from  three  to  twenty  feet,  in  steps  or  rises,  with  dry  rubble  work  of 
stone.  The  ascent  is  by  a  thick  plank,  having  its  upper  face  cut 
into  notched  steps.  See  cut  p.  222,  Fiji  and  Fijians,  London,  1858. 
As  proof,  and  positive  as  such  proof  can  be  made  of  two  propositions, 
we  cannot  do  better  than  place  the  cuts  figured  at  pp.  220  and  222, 
along  with  the  letterpress  explanations. 

"  Rude  consecrated  stones  are  to  be  seen  near  Vuna,  where  oflFer- 
ings  of  food  are  sometimes  made ;  another  stands  on  a  reef  near 
Nalow,  to  which  the  natives  came ;  and  one  near  Thokova,  Ne 
Titi,  Levu,  named  Lovekaveka,  is  regarded  as  the  abode  of  a  goddess 
for  whom  food  is  prepared."  This,  as  seen  in  the  engraving,  is  like  a 
round  blank  mile  stone,  slightly  inclined,  and  having  a  liku  tied 
round  the  middle.  The  shrine  of  0.  Resoun  is  a  large  stone;  he  has 
also  two  large  stones  for  wives."  "  Nearly  every  town  has  one  or 
more  bures,  <fec.  Years  ago  I  tried,  without  success,  to  obtain  speci- 
fic information  upon  these  stones.  Missionaries  would  do  well,  both 
for  their  own  work  and  the  extension  of  scientific  ethnography,  to 
ascertain  and  register  carefully  what  the  living  natives  think  these 
things  to  be,  as  well  as  to  obtain  all  possible  knowledge  of  what  they 
have  been  thought  of  and  held.  As  it  is,  we  cannot  but  see  that 
they  are  phallic,  and  connected  with  phallic  rites.  We  see  that  one 
stone  has  three  well  defined  cup  and  ring  figurings  upon  it,  associate 
with  their  special  rites  and  objects,  and  so  far  bears  out  our  surmise 
of  that  form  of  "  cup  and  ring  marking."  The  cut  of  the  bure  or 
temple  in  Fiji  gives  the  step-like  figuring  we  see  so  clearly  marked 
in  the  Panorama  stones  instanced  on  Rombalds  Moor. 

It  is  at  present,  perhaps,  too  much  to  expect  that  we  may  now 
account  for  or  explain  all  that  is  peculiar  in  the  rock  markings,  but 
it  is  only  fair  to  the  subject  to  explain  all  possible.  Lastly,  we 
will  consider  the  two  fylfot  marked  rocks  of  llkley,  of  which  only  one 
other  illustration  is  known.       The  fylfot,  or  crux  granunata,  form  is 
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By  the  test  all  these  lamps  are  safe,  as  a  matter  of  fact,  they 
e  all  exceedingly  dangerous.  It  is  an  elementary  proposition  that 
i  experiment  with  a  negative  result  proves  nothing  until  it  has  been 
»peated  a  great  number  of  times.  One  experiment  is  enough  to 
rove  beyond  the  possibility  of  doubt  that  a  lamp  will  explode  the 
as;  it  takes  a  hundred  experiments  to  establish  an  even  prima  facie 
ase,  or  a  probability  that  it  will  not  fire  the  gas.  There  is  only  one 
node  in  which  we  can  make  reasonably  sure  that  all  the  lamps  in 
he  mine  are  safe;  and  it  is  this,  to  adopt  a  lamp  which  has 
accessfully  passed  the  heaviest  test  a  thousand  times  ;  to  make 
▼ery  lamp  an  exact  and  perfect  copy  of  this  tested  lamp  ;  to  discard 
▼ery  lamp  that  is  damaged  ;  and  every  time  after  a  lamp  has  been 
jsed,  it  must  be  examined  by  a  competent  person  to  see  that  it  has 
ot  been  damaged,  and  every  time  that  the  separated  parts  of  a 
unp  are  put  together  it  must  be  done  by  a  competent  person,  and 
he  operation  must  be  watched  by  two  other  persons,  one  of  whom 
hould  be  the  collier  who  is  going  to  use  it,  and  the  other  an  ex- 
erieuced  deputy  or  fireman.  This  involves  some  loss  of  time  and 
>me  expense,  on  which  I  remark  that  the  time  is  only  a  minute 
)eiit  by  the  collier  to  preserve  his  own  life  ;  that  the  expense  is  an 
isurance  by  the  owner  of  the  safety  of  his  mine.  But  I  submit  to 
[1  reasonable  men,  that  when  in  our  anxious  search  after  the  perfect 
mp,  we  discard  those  lamps  that  for  two  generations  have  served  us 
irl^'  well,  we  must  not  blindly  rush  into  far  greater  and  more  con- 
ant  danger  than  these  from  which  we  seek  to  escape  ;  yet  this  is 
tiat  there  is  likely  to  happen  under  cover  of  a  permanently  fixed 
ieM,  imperfect  lamps  may  be  given  out  and  returned  undetected, 
itil  some  day  there  is  an  accident  of  which  the  cause  will  remain  a 
fstery. 

I  now  describe  a  few  of  the  lamps.  The  Marsaut  (see  figs.  7  and  8), 
re  we  notice  there  is  no  ring  below  the  glass,  the  glass  is  fixed  by 
e  oil-pot,  this  is  the  same  in  the  Belgian-made  Mueseler  and  in  the 
olf  lamp.  This  is  in  some  respects  a  di  sail  vantage,  because  it 
solves  re-fixini^  the  glass  every  time  the  lamp  is  cloaued — but  in 
lier  re.si>ects  it  is  a  very  great  advantage,  because  it  secures  the 
iss  in  its  position;  whereas  in  those  lamps  where  the  glass  is  fixed 
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obtain  any  farther  information.  Still  this  h3rpothesis  accords  so 
much  to  features  common  and  striking,  as  I  believe  to  be  the  most 
feasible  yet  started  of  the  complex  styles  of  figuring.  At  present 
it  is  but  hypothesis,  but  bears  probabilities  such  as,  Ist,  being  like 
what  charts  or  ground  plans  of  rude  works  would  be  worked  upon 
stones  with  such  tools  as  these  eyidently  have  been  ;  2nd,  these 
curious  or  chart-like  markings  are  chiefly  found  upon  stones  placed 
horizontally,  or  so  inclined  or  placed  as  to  be  well  seen,  if  not  to 
court  observation.  All  those  at  Ilkley  show  signs  of  being  sur- 
rounded by  a  wall  or  large  stones,  as  though  to  note  or  protect  them. 
It  is  true  that  some  have  been  found  covered  over,  as  at  New  Grange, 
and  one  at  Graigie  Hill  [Sir  J.  Y.  Simpson,  p.  xv.]  formed  the  cover- 
ing stone,  with  the  circled  face  down.  But  these  were  clearly  incised 
stones,  re-placed  or  re-used,  and  were  not  in  original  situ,  or  were,  in 
fact,  carved  for  ornament  or  memorial  So  we  have  these  singular 
chart  figurings  upon  the  tops  of  huge  dolmens  in  Cornwall,  [Borlase, 
p.  174]  and  exactly  similar  markings  upon  the  dolmens  in  Moab  [See 
illustration  and  description  of  dolmens  at  Hesbon,  Heth,  and  Moab, 
1883,  pp.  190-293,  and  in  April  and  October  Quarterly  Reports  of 
Palestine  Society,  1882].  In  Claperton  and  Denham's  explorations 
in  Central  Africa  a  chart  is  given  of  King  Bolino's  domains,  5  to  15 
lat.  and  10  long.,  which,  if  placed  by  the  side  of  stone  on  plate  5, 
and  of  Long  Meg,  p.  7,  by  Sir  Jas.  Y.  Simpson,  it  will  be  seen  that 
they  are  very  similar  in  form  and  apparently  identical  in  intention.  Or 
place  the  chart  of  Thorsby's  Course  of  the  River  Aire,  1715,  with  the 
district  map  of  the  Ilkley  Guide,  1882,  or  any  illustrated  railway 
chart  of  any  advertising  railway  route,  and  place  them  upon 
stones,  and  they  will  be  found  to  be  as  much  alike  as  possible.  Were 
we  to  figure  on  first,  second,  and  third  class  towns  or  stations  by  the 
actual  number  of  circles  round  a  dot  or  cup,  we  should  get  the  actual 
figurings  as  upon  our  Ilkley  stones,  at  the  Panorama  rocks  ;  and 
taking  into  account  that  ancient  forts  had  from  one  to  several  circles, 
and  that  ancient  Babylonian  towns  had  fi-om  three  to  seven  walls — 
Ecbatania  to  wit — and  that  towers  had  seven  stages,  and  chart  these 
upon  rocks  we  shall  have  the  reality  of   the  stone  puzzles  plain 
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nkley.  Of  these  bures  we  are  informed,  p.  221,  Fiji  and  the  Fijians, 
that  nearly  every  town  has  one  bure  or  more,  many  of  which  are  well 
built,  no  pains  being  spared  upon  their  erection  or  finish,  which  is 
generally  placed  upon  a  raised  foundation,  thrown  up  to  the  height 
of  from  three  to  twenty  feet,  in  steps  or  rises,  with  dry  rubble  work  of 
stone.  The  ascent  is  by  a  thick  plank,  having  its  upper  face  cut 
into  notched  steps.  See  cut  p.  222,  Fiji  and  Fijians,  London,  1858. 
As  proof,  and  positive  as  such  proof  can  be  made  of  two  propositions, 
we  cannot  do  better  than  place  the  cuts  figured  at  pp.  220  and  222, 
along  with  the  letterpress  explanations. 

"  Rude  consecrated  stones  are  to  be  seen  near  Vuna,  where  ofi'er- 
ings  of  food  are  sometimes  made ;  another  stands  on  a  reef  near 
Nalow,  to  which  the  natives  came ;  and  one  near  Thokova,  Ne 
Titi,  Levu,  named  Lovekaveka,  is  regarded  as  the  abode  of  a  goddess 
for  whom  food  is  prepared."  This,  as  seen  in  the  engraving,  is  like  a 
round  blank  mile  stone,  slightly  inclined,  and  having  a  liku  tied 
round  the  middle.  The  shrine  of  0.  Resoun  is  a  large  stone;  he  has 
also  two  large  stones  for  wives."  "  Nearly  every  town  has  one  or 
more  bures,  <fec.  Years  ago  I  tried,  without  success,  to  obtain  speci- 
fic information  upon  these  stones.  Missionaries  would  do  well,  both 
for  their  own  work  and  the  extension  of  scientific  ethnography,  to 
ascertain  and  register  carefully  what  the  living  natives  think  these 
things  to  be,  as  well  as  to  obtain  all  possible  knowledge  of  what  they 
have  been  thought  of  and  held.  As  it  is,  we  cannot  but  see  that 
they  are  pliallic,  and  connected  witli  phallic  rites.  We  see  that  one 
stone  has  three  well  defined  cup  and  ring  figurings  upon  it,  associated 
with  their  special  rites  and  objects,  and  so  far  bears  out  our  surmise 
of  that  form  of  "  cup  and  ring  marking."  The  cut  of  the  bure  or 
temple  in  Fiji  gives  the  step-like  figuring  we  see  so  clearly  marked 
in  the  Panorama  stones  instanced  on  Rouibalds  ^loor. 

It  is  at  present,  perhaps,  too  much  to  expect  that  we  may  now 
account  for  or  explain  all  that  is  peculiar  in  the  rock  markings,  but 
it  is  only  fair  to  the  subject  to  exj)lain  all  possible.  Lastly,  we 
will  consider  the  two  fylfot  marked  rocks  of  llkley,  of  which  only  one 
other  illustration  is  known.       The  fylfot,  or  crux  grjunmata,  fonn  is 
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itaelf  in  five  minutes;  under  the  same   pressure  the  Morgan  Lamp 
exploded  in  two  minutes  thirty-eight  seconds. 

Fleuss.     This  lamp  is  only  for  exploring  mines  fiill  of  gas.     It 
is  enclosed  in  a  glass  case,  it  bums  spirit,  and  oxygen  b  supplied 
-   imder  pressure.    The  products  of  combustion  escape  through  water. 
Unless  it  is  broken  it  is  quite  safe. 

The  Mackinless    Lamp  has  perforated  brass  plates  instead  of 
i  gMue,  and  has  a  Mueseler  chimney. 

In  conclusion,  let  me  sum  up  the  results  of  our  enquires : — 
The  lamp  of  the  future  will  be  one  of  the  following : — 
(1.)  Electric  Secondary  Battery  (Swan's). 
(2.)        „       Primary 
(3.)  Bonnetted  Three  Gauze  (Marsaut). 
(4.)        „  „        „      (Mueseler). 

(5.)  Inorgan  Three  Grange  (Mueseler). 
(6.)  CliflFord,  if  it  stands  official  tests  as  well  as  Mr.  CliflFord 

claims  for  it. 
(7.)  I    understand    the    Mackinless    lamp    has    not    been 
exploded. 
These  lamps  give  light,  which  is  what  we  want,  and  they  are,  so 
£ar  as  testing  can  prove  them,  safe  (except  the  last,  which  is  new,  and 
for  which  1  only  give  the  inventor's  authority). 

All  lamp  cabins  must  be  on  the  surface,  and  have  enough 
delivering  windows  for  the  delivery  of  lamps  to  the  men  at  a  rate 
not  exceeding  120  lamps  per  hour  at  each  window,  so  that  each  man 
may  see  his  lamp  put  together.  The  diagram  shows  a  sketch  plan  of 
such  a  cabin.  (See  fig.  14.) 

Without  some  such  careful  arrangement  of  lamp  rooms  the  new 
lamps  will  prove  worse  than  the  old,  but  with  due  care  they  will 
prove  much  better. 

I  have  said  enough,  however,  to  show  how  very  carefully  changes 
must  be  made,  to  prove  how  blind  all  legislation  is  likely  to  be. 
Lamps  will  be  improved,  but  not  by  law.  In  these  days  of  invention 
a  law  on  mechanical  questions  is  always  antiquated  by  the  time  it  is 
passed,  and  it  hampers  and  discourages  invention. 
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depth.  Stephens  says  that  in  Scandinavia  this  figure  means  Thor's 
hammer,  or  power ;  Cox,  in  Aryan  mjrthology,  recognises  the  male 
and  female  symbols,  in  which  idea  Inman  agrees.  In  China  it  is 
worn  as  a  charm,  and  one  Italian  antiquary  says  ''  it  is  an  emblem 
of  Libitina,  or  Persephone,  the  awfiil  Queen  of  the  Shades."  Others 
say  it  signifies  fire,  water,  and  the  union  (?)  of  the  two,  etc.  [See 
Wareing,  pp.  10-40.]  The  fact  is,  while  doubtless  it  had  a  meaning 
wherever  first  used,  it  has  now  lost  all  meaning  to  us.  But  there  it 
stands  at  Ilkley,  by  whom  brought,  or  with  what  intention,  is 
alike  a  puzzle  and  a  mystery.  The  conclusion  that  certain  of  these 
mysterious  rock  markings  are  the  emblems  of  ancient  superstition — 
and  the  symbols  of  nature  or  sun  worship,  appears  to  be  as  well  ascer- 
tained as  the  relations  of  the  subject  and  the  conditions  admit  of.  No 
other  solution  is  equally  tenable  relating  to  that  class  of  cups  and 
rings,  which,  as  before  indicated,  are  frequently  found  upon  upright 
or  pillar  stones.  Upon  those  more  complex  or  chart-like  figurings 
the  conclusions  are  not  so  definite  nor  so  generally  accepted.  But 
believing  that  it  has  the  best  both  internal  and  external  evidence  of 
probability,  we  are  justified  in  accepting  it  for  the  time  being,  and 
until  a  more  extended  observation,  if  not  positive  investigation  by 
pick  and  shovel,  shall  demonstrate  the  fact  or  disprove  the  hypo- 
thesis. The  position  of  the  stones  bearing  figures  upon  Rombalds 
Moor  may  be  described  negatively  as  having  no  fixed  inclination. 
They  lay  at  all  angles  of  the  compass,  and  in  various  degrees  of 
inclination  from  horizontal  to  vertical.  Only  ten  groups  of  figurings 
are  known  on  the  south  side  of  the  central  ridge  of  the  moor.  Two 
stones,  figured  by  Mr.  Glossop  in  the  Bradford  Antiquay,  Sept., 
1882,  are  near  to  the  Baildon  Moor  grave  mounds,  described  on  a 
previous  page  ;  and  two  or  three  others  are  upon  Bracken  Hill 
Green,  at  the  top  of  Shipley  Glen.  They  are  evidently  of  the  chart 
type.  All  else  that  I  know  are  upon  the  north  face  of  Rombalds 
Moor,  at  elevations  of  from  seven  to  eiglit  hundred  feet  above  the  sea 
level.  They  will  extend  from  Addinghani  to  Menstone,  near  four 
miles,  ill  a  direct  line  ;  and  though  a  few  are  or  have  been  covered, 
and  one  was  evidently  not  in  situation,  the  figures  may  be  generally 
described  as  being  cut  upon  good  sized  stones  in  important  positions. 
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be  mine-air  issuing  from  the  upcast  top.     Therefore  the  inoan- 
ent  electric  lamp  for  lighting  the  porch  of  the  downcast  bottom 
the  upcast  pit  top,  if  coal  is  wound  at  the  upcast,  is  a  great  im- 
ement  upon  gas  or  paraffin  lamps,  because  the  light  is  in  a 
ectly  air-tight  case  and  no  gas  can  touch  it. 
The  incandescent  electric  lamp  fulfils  all  the  conditions  of  a 
'ect  lamp ;  it  is  destroyed  the  instant  it  ceases  to  be  perfect. 
Feet  as  the  lamp  is,  there  is  a  sensible  risk  in  taking  it  a  yard 
ond  the  arching  of  the  porch,  because  the  wires  that  connect  it 
1  the  dynamo  are  a  source  of  danger.     If  a  wire  breaks  there  is  a 
k,  and  this  would  ignite  the  gas  if  there  was'  any ;  and  it  is 
btful  if  there  is  any  advantage  in  the  electric  light  in  the  porch 
ompensate  for  the  risk  incurred  through  the  conducting  wires. 
For  lighting  the  working-places  of  a  coal  mine  a  portable  lamp 
ris  permissable,  several  of  these  have  been  made  varying  from 
.  to  6lbs.  in  weight.     The  6lb.  lamp  made  by  Swan  is  charged 
a  d3mamo   on  the  bank  for  a  small  cost,   and  it  is  probable 
the  only  practical  objection  to  some  such  lamp  is  the  weight ; 
.  collier  who  stops  all  day  in  one  place  this  is  not  serious,  but  for 
ities,  managers,  and  horse  drivers,  it  is  a  serious  objection,  and 
that  will  prevent  the  general  adoption  of  the  6lb.  lamp.     The 
lamp  has  not  yet  been  made  to  work  cheaply,  a  cost  of  chemicals 
e  amounting  to  one  penny  a  shift  is  a  prohibitory  charge.     The 
ntors,  however,  promise  to  work  it  for  one  farthing  a  shift.     For 
present,  therefore,  the  portable  electric  lamp  is  only  in  the  experi- 
tal  stage,  and  the  colliery  manager  of  to-day  must  use  a  diflferent 
).    To-morrow,  or  next  year,  the  portable  electric  lamp  may  be 
Jcted. 

As  soon  as  we  depart  from  the  older  types  of  lamp  we  encounter 
risks;  witli  a  Davy  lamp  we  know  where  we  are,  we  can  see  if 
lamp  is  in  proper  condition  or  not,  and  if  it  is  well  made 
perfectly  safe,  except  under  conditions  which  very  rarely  arise, 
rith  the  new  lamps  unless  a  man  has  seen  it  put  together  he 
ot  tell  what  he  is  carrying;  it  might  be  a  lamp  without  a  gauze, 
ight  be  no  safety  lamp  at  all,  and  the  man  who  enters  the  most 
jerous  parts  of  the  mine  may  be  trusting  entirely  to  the  memory, 
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case  of  Rombalds  Moor,  (which  is  one  of  the  most  {kyounUe  to 
Mr.  Ferguson)  to  wit.  Suppose  the  Roman  Olicona  was  destroyed 
in  500  A.D.,  and  that  all  the  following  British  and  Scandina?ia& 
settlements  and  influence  were  wholly  uprooted  by  the  depopulaticm 
of  Yorkshure,  by  William,  1068-9.  What  follows  ?  We  had  cer- 
tainly a  Saxon  (Scandinavian)  Church  at  Ilkley  before  this  depopu- 
lation. Witness  the,  at  least,  four  crosses,  three  still  in  the  chuich- 
yard.  But  how  with  these  (and  the  Romans  were  christianixed  after 
Constantine,  if  not  before)  could  they  have  been  a  pagan  people,  ao 
numerous  and  so  long  resident  as  to  dig  the  graves  on  the  common 
of  Baildon,  and  erect  stone  circles,  tumuli  and  the  score  of  rude 
monuments  upon  the  moor  (then  not  of  Rombald  ?)  How  could  these 
pagans  be  contemporary  and  flourish  in  time  parallel  with  the  ^rt  of  tlia 
Ilkley  crosses,  leaving  neither  legend  nor  record  of  any  kind  of  their 
existence  ?  Of  all  hypotheses  of  antiquity  we  submit  Ferguson's 
to  be  the  most  incredible,  and  hence  we  accept  his  alternative  and 
refer  the  graves,  tumuli,  stone  circles  and  rude  cup  and  ring  marks  of 
Ilkley  to  a  barbarian  pagan  people,  and  to  a  very  remote  period  to 
commence  with,  coming  down  possibly  to  the  Roman  invasion,  and 
ceasing  everywhere  with  the  growth  of  power  and  the  introduction 
of  Christianity.  The  rude  stone  monuments  of  Peru,  of  the  Pacific 
Island  of  Tonga,  Victoria  and  other  parts  of  Australasia  are  beyond 
our  limit  to  account  for. 

Having  very  crudely  and   imperfectly  glanced  at  what  those 
markings  are  not,  we  may  similarly  glance  at  what  they  are.      They 
may  be  defined  as  artificial  cuttings  and  figures  upon  rocks  or  ancient 
stone  monuments,  always  of  a  rustic  period.       The  simplest  are  hol- 
low, of  from  two  to  three  inches  in  diameter  to  six  or  more,  and 
from  one  inch  to  six  or  eight  deep,  proportionate  to  size.       They  are 
chiefly  of  the  small  size,  and  are  marked  in  lines  upon  any  part  of 
the  stone  on  the  side,  ridge,   or  top  without  any  evident  order. 
Secondly,  we  have  these  hollows  in  cups,  often  surrounded  by  a  ring, 
whole  or  broken,   or  there  may  be  two,  three,  and  even  as  many  as 
seven  rings  round  a  circular  liollow.       Generally  the  rings  are  fairly 
circular;  but  some  are  more  or  less  oval,  serpentine,  or  spiral,  an<l 
even  tending  to  the  square.     Thirdly,  from  one  cup-and-ring — whence 
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in  the  hollow  surface.  The  handle  was  worn  smooth  where  it  had 
been  held  by  the  hands,  as  were  those  found  by  Canon  (jieenwell, 
at  Grims  Oraves  in  Norfolk,  all  proving  that  this  stag-horn  pick  had 
been  used  for  digging  or  in  all  probability  cultivating  the  soiL  There 
is  evidence  of  land  culture  upon  the  moor,  especially  in  the  little 
heaps  of  stones,  the  evidence  of  clearings  both  at  Green  Crag  and 
at  the  Panorama  Rocks.  So  the  old  names  of  Ryeley  Wheatley,  and 
Oatley  are  still  suviving  evidences  that  they  had  grain  and  pulse  in 
ancient  times,  and  several  querns  found  upon  and  about  the  moor 
proves  that  they  ground  the  grain,  thus,  or  otherwise  obtained.  The 
pick  was  probably  a  horn  of  the  red  deer,  then  roving  wild  over 
their  native  hills,  but  the  flint  from  which  tools  were  made  most 
have  been  brought  a  distance  of  fiilly  sixty  miles  from  the  East- 
riding  wolds.  Most  of  the  objects  instanced  are  in  the  Leeds  Public 
Museum,  and  Mr.  Fison  has  a  collection  of  flint-flakes,  and  a  few  more 
advanced  objects  obtained  from  the  moor.  Baking  and  roasting 
meat  in  earth  ovens,  heated  by  fire-stones,  is  relatively  easy  to 
savage  men,  while  we  have  little  evidence  even  of  this,  here  in 
pre-historic  times.  At  present  we  have  no  evidence  of  kiln-burnt 
pottery  before  the  Roman  occupation,  so  that  boiling  or  even  hot 
water  must  have  been  a  rarity  then  among  the  natives.  So  we  may 
here  properly  name  that  almost  all  the  relics  instanced  must  have 
been  in  use  before  the  Roman  civilisation.  It  is  incredible  to 
suppose  it  to  be  after  the  fifth  century. 

There  are  two  other  evidences  of  antiquity  upon  Rombalds 
Moor  which  may  be  called  pre-historic,  in  the  fact  that  there  is  neither 
history  nor  legend  remaining  indicative  of  either  use  or  period.  One 
is  the  long  walled  enclosure,  one  side  of  which  is  sheltered  or 
bounded  by  the  hollow  and  ridge  of  the  Green  Crag.  This  enclo- 
sure Mr.  Allan  describes  as  an  irregular  rectangle,  30  feet  broad  by 
40  long,  the  two  sides  being  prolonged  for  some  70  feet  east  to  west 
The  walls  scarcely  rise  a  foot  above  the  ground,  and  are  composed  of 
small  stones.  There  is  nothing  to  indicate  the  purpose  for  which 
this  was  used.  Mr.  Fison's  remarks  supplement  the  above  thus  :— 
"  I  am  told  by  the  old  inhabitants  that  within  their  memory  the  walls 
of  this  enclosure  were  of  considerable  height,  five  feet  or  so,  and  that 
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By  the  test  all  these  lamps  are  safe,  as  a  matter  of  hct,  they 
d  all  exceedingly  dangerous.  It  is  an  elementary  proposition  that 
L  experiment  with  a  negative  result  proves  nothing  until  it  has  been 
peated  a  great  number  of  times.  One  experiment  is  enough  to 
roTe  beyond  the  possibility  of  doubt  that  a  lamp  will  explode  the 
BUB ;  it  takes  a  hundred  experiments  to  establish  an  even  prima  facie 
ue,  or  a  probability  that  it  will  not  fire  the  gas.  There  is  only  one 
lode  in  which  we  can  make  reasonably  sure  that  all  the  lamps  in 
be  mine  are  safe;  and  it  is  this,  to  adopt  a  lamp  which  has 
nccessfully  passed  the  heaviest  test  a  thousand  times ;  to  make 
very  lamp  an  exact  and  perfect  copy  of  this  tested  lamp  ;  to  discard 
very  lamp  that  is  damaged  ;  and  every  time  after  a  lamp  has  been 
fiedy  it  must  be  examined  by  a  competent  person  to  see  that  it  has 
ot  been  damaged,  and  every  time  that  the  separated  parts  of  a 
imp  are  put  together  it  must  be  done  by  a  competent  person,  and 
be  operation  must  be  watched  by  two  other  persons,  one  of  whom 
bould  be  the  collier  who  is  going  to  use  it,  and  the  other  an  ex- 
erieuced  deputy  or  fireman.  This  involves  some  loss  of  time  and 
>me  expense,  on  which  I  remark  that  the  time  is  only  a  minute 
>eut  by  the  collier  to  preserve  his  own  life  ;  that  the  expense  is  an 
isurauce  by  the  owner  of  the  safety  of  his  mine.  But  I  submit  to 
1  reasonable  men,  that  when  in  our  anxious  search  after  the  perfect 
mp,  we  discard  those  lamps  that  for  two  generations  have  served  us 
irl3"  well,  we  must  not  blindly  rush  into  far  gi*eater  and  more  con- 
aiit  danger  than  these  from  which  we  seek  to  escape  ;  yet  this  is 
tiat  there  is  likely  to  happen  under  cover  of  a  permanently  fixed 
ieM,  imperfect  lamps  may  be  given  out  and  returned  undetected, 
itil  some  day  there  is  an  accident  of  which  the  cause  will  remain  a 
ystery. 

I  now  describe  a  few  of  the  lamps.  The  Marsaut  (see  figs.  7  and  8), 
re  we  notice  there  is  no  ring  below  the  glass,  the  glass  is  fixed  by 
e  oil-pot,  this  is  the  same  in  the  Belgian-made  Mueseler  and  in  the 
olf  lamp.  This  is  in  some  respects  a  disatlvantage,  because  it 
solves  re-fixin::^  the  glass  every  time  the  lamp  is  cleaned — but  in 
her  respects  it  is  a  very  great  advantage,  because  it  secures  the 
1.SS  in  its  position;  whereas  in  those  lamps  where  the  glass  is  fixed 
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treniity.  All  within  this  area  is  honeycombed  with  pits  of  a  circular 
lonn,  of  from  10  to  20  feet,  by  about  five  or  six  feet  in  hei^rht  at 

the  centre These  pits  we  look  upon  as  the  foundations 

of  our  British  ancestors,  *  the  blue  shielded  brigantes.*  Over  these 
holes  thus  delved  into  the  soil  they  erected  a  covered  roof  of  poles  or 
branches  of  trees,  which  they  covered  with  thatch  or  with  sod  so  as 
to  be  weather  proof,  like  the  dwellings  of  the  charcoal  burners,  only 
more  substantial  and  permanent.  At  each  end  is  one  of  a  larger 
size,  as  though  for  halls  of  reception.  That  at  the  west  end  is 
upwards  of  30  feet  in  diameter,  and  more  than  10  in  depth.  Along 
the  front  of  the  main  body  of  the  village  is  a  line  of  mounds  of  a  dif- 
ferent character  ;  they  are  twelve  in  number,  and  about  10  feet  in 
diameter.  Instead  of  being  pits,  as  the  others,  they  are  hillocks, 
nearly  all  having  an  opening  in  the  south-east,  which  opening  dis- 
closes a  mass  of  stones,  some  of  which  have  boon  exposed  to  so  fierce 
a  fire  as  to  be  pulverised  or  vitrified  so  as  to  closely  resemble  ovens, 
which  we  conjecture  these  to  have  been,  the  common  bakehouses  of 
the  community.  There  the  game,  whether  wild  boar  or  venison,  was 
cooked,  and  the  bread,  if  they  had  any,  was  baked."  After  a  concise 
account  of  other  such  ancient  and  modern  ovens  and  of  the  methods 
of  cooking,  Mr.  Forrest  concludes  that  "when  the  savoury  morsel 
was  done  to  the  bone,  then  the  door  wa.s  opened,  the  meat  with- 
drawn, and  the  feast  at  once  begun,"  and  for  drink,  why  *'  water 
nii;^^it  he  obtained  from  the  springs  above  the  swamp  immediately  in 
front."  This  roally  admirable  description  of  certain  present  appear- 
a!u^)s,  alou:,^  with  oth;";s,  were  duly  placed  bofore  Canon  (ireenwell 
oil  his  vi<it  on  tliat  misty  A})ril  day.  Tlie  (.'anon  listened 
as  III.'  looked,  and  tli-'U  shrewdly  said,  to  nu  appeal  for  hi^  opinion, 
"  I  woiiltl  ti-y  it  with  the  pi<*k  ;  that  would  clear  away  all  doubts." 
Tliiiikiu.LT  tliat  tliero  was  somethiu.i;'  in  that,  aiid  that  actual  ope?iiog 
o.it  w>)'.ild  ho  as  s.itisf.i^tory  as  sii])po>iti):i,  I  eii.,M^3i  Mr  Joiiathaa 
f laiiiswortli  t.>  i'\[)Ior.^  rh-,*.  D-^ves  satisfa-:!  );ilv.  In  OctolKT,  IS71, 
h"  did  so,  a'ld  on  Nov.Miih.'i\  l'{,  1S71,  th  ^  foHowiu^^  wa>^  pii»Ii-!iL-.l 
a>  the  r-'siill  in  the  llklrv  *' (iuardiaii  ": 

ThiH  aw.iy  went  all  thiM)i"ie>  of  j^ritisli  vilLi^^^-*  halU.  of  n-idi-nc' 
an<l  venison  feasts,  in  the  certain  evidences  of  these  being  lime-kiln-^. 
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top  of  the  moor,  and  so  tliey  placed  the  kilns  at  Lanshaw,  or  Long- 
liiddings  as  best. 

One  might  suppose  that  history  would  say  something  about  the 
Lanshaw  Delves,  the  enclosures  for  cattle,  or  the  tracks  and  stand- 
ing stone  guide  posts  upon  the  moor.  But  it  is  silent,  even  upon 
the  many  lime-kilns  of  Lanshaw.  Old  men  have  heard  older  tell 
of  big  trees  having  been  fetched  from  the  bog  there,  when  the  kilns 
were  wholly  unknown.  So  the  legend  of  the  witches  dropping  their 
aprons  full  of  stones  forming  the  big  and  little  Barrows  will  take  us 
very  far  back  in  historic  time,  but  of  their  real  origin  we  have  legend. 
The  period  is  too  far  remote.  So  of  the  graves  of  Baildon,  (the  hill 
of  Baal),  the  fuller  circles  of  Rombalds  Moor,  and  the  cup  and  ring 
or  chart  incised  rocks,  we  have  neither  whisper  nor  word,  legend, 
story  nor  history.  That  they  exist  now  is  certain,  and  like  the  dry 
bones  of  EzekieFs  vision,  it  is  certain  that  bone  once  knit  to  bone, 
and  sinew  to  sinew,  in  the  relations  of  ancient  life.  By  the 
facts  of  savage  life  still  existing  we  may  dindy  see  in  the 
grey  dawn  of  times  most  remote  that  a  tribe,  probably  similar  to  the 
Fins  and  Laps  now,  once  lived  upon  the  fringe  of  retreating  glaciers 
on  Rombalds  Moor.  We  still  find  traces  of  the  flint  flakes,  with 
which  they  scraped  the  bones  of  animals  they  had  trapped  on  the 
hill  or  killed  in  the  chase  with  their  flint  arrows,  or  found  floating 
in  the  then  extensive  lochs.  We  can  realise  with  a  change  of  clime 
how  they  formed  their  huts,  and  then  bred  cattle.  We  can  surmise  of 
how  they  began  to  dream  of  the  infinite,  raise  pillars  to  their  gods, 
and  dig  graves  for  their  dead.  We  can  see  how  they  interred  their 
loved  ones,  placed  the  ashes  of  their  dead  in  costly  urns,  and 
covered  over  their  chiefs  and  heroes  with  earth  or  stones,  and  then 
circled  them  round  to  preserve  their  remains. 

We  can  realise  how  tliey  carved  symbols  upon  their  monuments, 
and  figured  wliat  tliey  tliou^^lit  or  felt  upon  the  rocks  they  held  to  be 
sacred.  We  can  reasonably  suppose  how  they  grew  into  families, 
clans  and  trihes,  associated  with  friends,  and  quarrelled  >vith  foes,  and 
fought  i'or  wives,  slaves,  territory,  or  their  gods.  We  can  see  how 
they  nii;^^ht  nprree  upon  tribal  boundaries,  and  construct  common 
roads  for  transit  or  travel  ;  and  then,  as  they  thought,  fixed  them  for 
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If  in  live  minutes;  under  the  some   pressure  the  Morgan  Lamp 
loiled  in  two  minutes  thirty-eight  seconds. 

Fleuss.  This  lamp  is  only  for  exploring  mines  fiiU  of  gas.  It 
nclosed  in  a  glass  case,  it  bums  spirit,  and  oxygen  is  supplied 
ler  pressure.  The  products  of  combustion  escape  through  water. 
less  it  is  broken  it  is  quite  safe. 

Tlie  Mackinless  Lamp  has  perforated  brass  plates  instead  of 
Lze,  and  has  a  Mueseler  chimney. 

In  conclusion,  let  me  sum  up  the  results  of  our  enquires : — 
Tlie  lamp  of  the  future  will  be  one  of  the  following : — 
(1.)  Electric  Secondary  Battery  (Swan's). 
(2.)         „       Primary 
(3.)  Bonnetted  Three  Gauze  (Marsaut). 
(4.)        „  „        „      (Mueseler). 

(^5.)  Inorgan  Three  Gauge  (Mueseler). 
(6.)  Clifford,  if  it  stands  official  tests  as  well  as  Mr.  Clifford 

claims  for  it. 
(7.)  I    understand    the    Mackinless    lamp    has    not    been 
exploded. 
These  lamps  give  light,  which  is  what  we  want,  and  they  are,  so 
'0X  as  testing  can  prove  them,  safe  (except  the  last,  which  is  new,  and 
por  which  I  only  give  the  inventor  s  authority). 

All  lamp  cabins  must  be  on  the  surface,  and  have  enough 
J^vering  windows  for  the  delivery  of  lamps  to  the  men  at  a  rate 
£xot  exceeding  120  lamps  per  hour  at  each  window,  so  that  each  man 
xmy  see  his  lamp  put  together.  The  diagram  shows  a  sketch  plan  of 
5tich  a  cabin.  (See  fig.  14.) 

Without  some  such  careful  arrangement  of  lamp  rooms  the  new 
l^iups  will  prove  worse  than  the  old,  but  with  due  care  they  will 
pr^ove  much  better. 

I  have  said  enough,  however,  to  show  how  very  carefully  changes 
^^xi8t  be  made,  to  prove  how  blind  all  legislation  is  likely  to  be. 
■-•^nipa  will  be  improved,  but  not  by  law.  In  these  days  of  invention 
^  law  on  mechanical  questions  is  always  antiquated  by  the  time  it  is 
^^48ed,  and  it  hampers  and  discourages  invention. 
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SECRETARY'S  REPORT. 
The  Society,  during  the  past  year,  has  made  steady  and  con- 
tinuous progress.  The  number  of  members  is  now  215,  an  increase 
of  five  on  last  year.  Two  members  have  compounded  for  their  annual 
subscriptions,  making  a  total  of  33  life  members.  The  Society  has 
lost  two  members  by  death,  and  five  have  retired.  There  has  been 
an  addition  of  twelve  new  members.  The  two  members  whose  deaths 
we  have  to  regret  are  Sir  Henry  Edwards,  Bart.,  C.B.,  &c.,  of  Pye 
Nest,  near  Halifax,  and  Mr.  W.  Sykes  Ward,  of  Denison  Hall,  Leeds. 
The  litter  was  a  very  old  member  of  the  Society,  and  took  great 
interest  in  its  welfare.  From  the  year  1854  or  1855  to  1870  he 
occupied  the  position  of  Honorary  Secretary.  He  was  a  coustant 
contributor  to  its  proceedings,  and  read  many  papers  at  its  meetings. 
He  was  a  man  of  considerable  ability  and  many  accomplishments. 
He  was  by  profession  a  solicitor,  but  hi«  tastes  led  him  in  early  life 
to  scientific  pursuits,  ani  these  he  followed  with  rare  ardour  during 
his  leisure  time.  He  was  a  Fellow  of  the  Chemical  Society,  and 
contributed  to  tlia  transactions  of  that  Society.  During  his  earlier 
years  he  patentoil  a  system  of  telegraphy,  and  made  inventions  which 
he  also  patented  in  connection  witli  a  system  of  atmospheric  railways. 
In  his  later  years  lie  devoted  much  time  to  photography,  an«l  achieved 
marked  success  as  au  amatuer  in  that  art.  He  was  an  enthusiastic 
lover  of  music,  and  studied  theories  of  sound  with  some  success.  In 
1846  he  contributed  a  paper  to  this  Society,  which  was  not  published 
in  its  proceediugs,  '*  On  Vibration  Producing  Souud."  Mr.  Ward 
was  for  many  years  a  member  of  the  Council,  and  for  several,  one  of 
the  Honorary  Secretaries  of  the  Leeds  Philosophical  and  Literar)' 
Society.  During  the  last  three  or  four  years  he  has  led  a  life  of 
retirement. 

Three  meetings,  including  the  present  one,  have  been  held  during 
the  year.  The  tirst  was  at  Barnsley,  in  April,  and  was  presided  over 
by  Joseph  Mitchell,  Esq.,  C.E.,  F.G.S.,  who  gave  an  address.  Pa])ers 
were  also  read  by  Dr.  II.  Clifton  Sorby,  F.R.S.,  Messrs.  William 
Cash,  F.G.S.,  G.  R.  Vine,  William  Home,  and  H.  B.  Stocks. 

The  second  meeting  took  the  form  of  an  excursion  in  Wensleyd&le 
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Yorkihire  Arobsologioal  and  Topo^rraphioal  Sodetj. 

Warwickshire  Natural  History  and  Arohssological  Sooietj. 

Boyal  Society  of  Tasmania,  Van  Diemans  Land. 

Boyal  Dablin  Society. 

Boyal  Historical  and  Archssological  Association  of  Ireland. 

Geolog^ists*  Association,  London. 

Manchester  Geological  Society. 

Literary  and  Philosophical  Sodety,  Liyerpool 

Boyal  Institution  of  Cornwall. 

Boyal  Geological  Society  of  Ireland. 

Midland  Naturalist,  Birmingham. 

Academy  of  Natural  Sciences,  Philadelphia,  U.S. A. 

Naturhistorischen  Hof  museum,  Wien,  Austria. 

Sodete  Imperiale  des  Naturalistee,  Moscow. 

United  States  (^eolog^cal  Survey  of  the  Territories,  Waahmgion. 

Boston  Society  of  Natural  History,  U.  S.  America. 

Hull  Literary  and  Philosophical  Society. 

Gonnecticut  Academy  of  Arts  and  Sciences. 

Academy  of  Sdence,  St.  Louis,  TJ.  S.  America. 

Historical  Society  of  Lancashire  and  Cheshire. 

Geological  Society  of  London. 

Boyal  University  of  Norway,  Christiana. 

Soci^t^-Geologique  da  Nord,  Lille. 

Boyal  Society  of  Edinburgh. 

Boyal  Geological  Society  of  Cornwall. 

Boyal  Physical  Society  of  Edinburgh. 

Oversigt  over  dot  Kouigelige  Danske  Videuakabemes  Selskaba,  Kjopenbim 

Museum  of  Comparative  Zooloj^y,  Cambridge,  U.S.A. 

Watford  Natural  History  Society  and  Hertfordshire  Field  Club. 

Birmingham  Natural  History  and  Microscopical  Society. 

Bristol  Naturalists'  Society. 

Leeds  Geological  Association. 

Patent  OlTice  Library,  London. 

Powis  Land  Naturalists'  Club,  Aberystwith. 

American  Philosophical  Society,  Philadelphia,  U.S.A. 

Comitc  Gt'olof^'ique  de  Russie,  St.  Petersburg. 

It  is  desirable  to  draw  attention  to  the  circumstance  that  the 
subscriptions  are  due  on  the  1st  January  of  each  year,  aud  to  the 
great  inconvenienfi^  occasioned  by  the  uon-j)aynient  of  the  subscrip- 
tions early  in  the  year.  The  work  of  tlie  Ofticers  of  the  Society  is 
thereby  hugely  increased,  and  the  etficieucy  and  potential  energy  of 
the  Society  proportionately  diminished. 
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varying  from  6  inches  to  several  feet  in  thickness,  with  slight  alter- 
nating layers  of  sand  and  gravel,  and  occasionally  fragments  of  grit 
and  limestone  at  the  bottom.  A  few  remains  of  mammals  have  been 
found  near  the  entrance  to  the  horizontal  portion  of  the  fissure 
similar  to  those  already  recorded. 

A  very  large  sum  would  be  required  to  investigate  the  remaining 
length  of  the  fissure,  because  the  work  will  be  increasingly  laborious 
and  the  consequent  expense  proportionately  heavy;  and  as  there  b  no 
probability  indicated  in  the  work  so  far  that  the  already  large  series 
of  animal  remains  will  be  greatly,  if  at  all,  increased,  it  is  not  thought 
advisible  to  proceed  with  the  work  at  present.  Sometime  during  next 
year  the  proprietors  intend  to  drive  a  cross  cut  to  the  Barytes  vein, 
behind  the  boiler  house,  and  it  is  expected  that  this  cutting  will  open 
up  the  fissure ;  should  this  be  the  case,  it  will  be  interesting  to  note 
the  direction  and  contents  of  the  fissure  at  that  place. 

In  conclusion,  it  is  desirable  to  render  thanks  to  Mr.  Spencer, 
and  latterly  to  his  son,  the  proprietors  of  the  Raygill  Quarries,  for 
their  permission  to  carry  on  the  work,  and  for  the  uniformly  kind  and 
courteous  manner  in  which  they  have  always  placed  themselves  at  the 
disposal  of  the  Committee ;  and  to  Mr.  J.  Todd,  the  manager  of  the 
works,  for  the  trustworthy  and  careful  manner,  combined  with  much 
skill,  in  which  he  has  superintended  the  operations  of  the  workmen 
employed. 


ON  THE  DISCOVERY  OF    A    STONE    IMPLEMENT  IN  ALLUVIAL  GRAVELS  AT 
BARNSLEY.      BY  SAMUEL   A.   ADAMSON,  ESQ.,  F.G.S. 

Some  good  sections  were  revealed  by  the  excavationof  a  gas-holder 
tank,at  Old  Mill,Barnsley,and  were  visited  by  the  Council  of  the  Leeds 
Geological  Association,  by  the  invitation  and  under  the  guidance  of  Mr. 
John  Hutcliinson,  the  Engineer  to  the  Bamsley  Gasworks.  The  section 
on  the  east  side  shows  the  following  strata  in  descending  order : — A, 
silt;  B,  gravel;  C,  stony  clay;  D,  sand;  E,  gravel;  F,  fine  blue  clay; 
6,  slightly  weathered  shale  (middle  coal  measures).    The  section  on 
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other  of  the  various  sections  of  the  Association.  Each  corresponding 
society  has  the  right  to  nominate  any  one  of  its  members,  who  is  also 
a  member  of  the  Association,  as  its  delegate  to  the  annual  meeting  of 
the  Association,  who  shall  be  for  the  time  a  member  of  the  General 
Committee. 

A  conference  of  the  delegates  at  one  or  more  meetings  is  held  at 
each  annual  meeting  of  the  Association,  and  the  secretaries  of  sec- 
tions are  instructed  to  transmit  copies  of  any  recommendation  bear- 
ing upon  matters  in  which  the  co-operation  of  the  Corresponding 
Societies  is  desired,  to  the  conference.  The  delegates  are  expected 
to  make  themselves  familiar  with  the  purport  of  the  several  recom- 
mendations as  brought  before  them,  in  order  that  they  may  be  able 
to  bring  them  clearly  and  favourably  before  their  respective  societies. 
The  conference  may  also  discuss  any  propositions  bearing  on  the  pro- 
motion of  more  systematic  observation  and  plans  of  operation,  and 
greater  uniformity  in  the  mode  of  publishing  results. 

The  Committee  in  framing  these  regulations  believe  that  much 
mutual  help  may  be  the  result ;  and  whilst  the  Association  hopes  to 
derive  benefit  from  the  organized  efforts  of  a  large  number  of  local 
workers,  it  is  expected  that  the  distinction  accorded  to  societies 
tlirough  their  connection  with  the  Association  will  stimulate  their 
members  to  greater  and  more  useful  exertions,  and  without  in  any 
way  compromising  their  independence,  will  afford  facility  for  the 
natural  and  healthy  growth  of  a  federation  between  remote  societies 
which  have  no  more  direct  bond  of  union  than  through  the  British 
Association.  At  the  meeting  of  the  British  Association,  held  duriiig 
the  first  week  of  September  of  this  year  at  Birmingham,  your  Hon. 
Secretary  attended  as  a  Delegate  from  this  society.  At  a  meeting  of 
thj  Delegates,  on  Monday,  Sept.  2nd,  various  suggestions  were  maufe 
with  the  object  of  extending  the  usefulness  of  the  local  societies,  antl 
the  representative  of  this  society  made  a  suggestion,  which  was  after- 
wards ailopted,  viz.:  that  a  record  should  be  kept  by  local  societies  of 
all  the  evidence  which  from  time  to  time  may  be  discovered  of  the 
existence  of  pre-historic  man.  The  localities  and  cliaracter  of  the 
objects  sliould  be  noted,  the  former^uarked  on  a  map  kept  for  the 
purpose.    The  evidences  to  be  included  will  comprise  burial  and 
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jory  of  any  people,  place,  or  event  is  only  possible  when 
Las  so  far  advanced  mind,  as  to  have  arrived  at  signs 
significant  of  things,  and  of  the  arts  rendering  such 
tible  upon  a  definite  understanding.  This  marvellous 
ivilisation  may  be  attained  by  pictorial  representation 
cs)  or  by  abreviated  symbols  of  such  pictorial  figures,  or 
mots  or  signs  upon  any  materials  by  a  rude  and  barbarous 
)y  may  be  the  most  advanced  phonetic  systems  of  paper 
of  telegraphic  communication,  but  without  some  such 
history,  as  we  ordinarily  accept  it,  is  unknown,  and  in 
le.  The  rude,  the  crude,  and  the  most  perfect  mode  of 
n  marks  the  condition  of  advance  of  the  arts  and  the 
fany  people,  but  all  history  tends  to  indicate  and  take  us 
iod  when  neither  civilisation  nor  arts  were  in  a  condi- 
e  history.  But  long  ere  sounds  were  formulated  into 
words,  or  signs  into  significant  sounds,  humanity  existed, 
iociated,  lived,  acted,  and  died.  As  there  were  men 
i  Agememnon  and  wise  before  Ulysses,  so  there  was 
re  history,  with  components  doubtless  relatively  as 
J  as  in  the  nineteenth  century. 

to  live,  men  are  constantly  acting  with  the  materials  of 
diether  this  be  registered  by  history  or  not,  the  remains 
ons  exist  long  after  them,  and  probably  will  long  after 
recorded  Iiistory.     The  remains  of  men's  actions  are, 
bood,  a  most  accurate  record  of  their  condition,  and  a 
evidence  of  both  their  individual  life  and  social  arrange- 
in  vestigation  of  the  remains  of  humanity  before  the  art 
and  its  correlative  influences  and  conclusions  is  properly 
story,  and  should  be  the  foundation  of  history.     The 
condition  of  a  people  not  only  throws  light  upon  the 
without  this  it  is  impossible  to  understand  the  relations 
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e  superstition  or  worship  in  the  past.  These  are  circles  and  pillars, 
id  objects  of  stone,  unworked  or  figured,  naturally  or  artificially 
laced.  To  these  may  be  added  mounds  of  earth  of  considerable 
ize,  which  though  probably  at  first  simple  grass  mounds,  becoming 
unous,  were  increased  and  made  sacred  to  religion,  and  then  utilised 
s  places  for  meetings,  ceremonies,  and  for  legal  transactions.  Objects 
od  methods  originally  superstitious  might  be  made  available  for 
ther  purposes,  and  so  cannot  well  be  classed  under  any  specific  defini- 
on. 

This  very  brief  and  imperfect  classification  of  objects  left  by 
x)ple  of  and  from  the  most  remote  antiquity,  will  not  find  actual 
ustration  or  evidences  in  any  one  place  or  locality.  They  may  be 
und  wherever  men  have  existed,  but,  wherever  found,  they  are  the 
idence  of  both  the  existence  and  the  condition  of  the  people  living, 
id  whatever  be  the  diversity  of  circumstances  they  show  certain 
aits  of  humanity  common  to  the  whole.  We  may  thus  infer  that 
fferent  objects  indicating  ideas  or  habits  at  one  place  will  have 
similar  significance  at  another,  however  distant  in  place  or  time. 

Rombalds  Moor  itself  is  an  elevated  track  of  wild  moorland, 
hich  formerly  must  have  been  miles  larger  all  ways.  The  district 
'  our  especial  investigation  is  bounded  by  a  line  north  up  the  Aire 
alley  from  Calverley  Station  to  Menstone,  and  so  on  to  the  Wharfe, 
ij  about  250  feet  above  sea-level,  and  by  another  line  rising  from 
le  Wharfe  to  Addingham,  1000  feet;  and  from  Addingham  to  the 
ire  near  Keighley,  falling  to  300  feet.  This  moorland,  bounded  by 
le  Wharfe  north  and  by  the  Aire  south,  includes  a  span  of  between 
to  7  miles  east  and  west,  and  4  to  5  miles  north  to  south.  The 
ctreme  height  is  1,322  feet,  rounding  from  river  to  river,  rising 
ighest  about  mid-way  between  north  and  south,  at  White  Crag,  and 
dling  from  Addingham  1000,  to  300  feet  west  to  east,  at  Calverley 
tat  ion.  The  millstone  grit  rises  in  five  or  six  terraces  from  the  Wharfe 
)  the  top,  which  on  the  south  side  is  much  cultivated,  having  Sils- 
en,  Marton,  Hawksworth,  and  Baildon,  all  manufacturing  villages,  at 
le  lower  parts.  On  the  north,  bleak  and  bare,  the  terraces  are  much 
lore  evident,  and  are  only  cultivated  from  the  Wharfe  for  four  or  six 
undred  yards  up  the  sides,  leaving  seven  to  nine  hundied  yards  bare 
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The  following  gentlemen  were  elected  members  of  the  Society:— 

Samuel  Jury,  Huddersfield. 

Joseph  Field,  Huddersfield. 

Chas.  Hy.  Bould,  Huddersfield. 

Geo.  Harrison,  Huddersfield. 

M.  B  Slater,  Malton. 

E.  Wareham  Harry,  C.E.,  Harrogate. 

Chas.  Pole,  Halifax. 

Mark  Pole,  H.M.  Inspector  of  Schools,  Halifax. 

Mr.  Davis  proposed  and  Mr.  Lister  seconded  that  Mr.  Ormerod 
be  elected  Hon.  Local  Secretary  for  Brighouse. 

The  Chairman  gave  an  address  on  the  recently  published  Report 
of  the  Mining  Commission  and  on  Explosions  in  Mines. 

The  following  papers  were  read: — 

1.  ",0n  some  remarkable  properties  in  the  Characteristic  Constituent 

of  Steel."    By  H.  Clifton  Sorby,  Esq.,  LL.D.,  F.R.S. 

2.  "On  Fossilfructificationsfrom  the  Yorkshire  Carboniferous  Rocks." 

By  Wm.  Cash,  Esq.,  F.G.S. 

3.  "On  the  Polyzoa  of  the  Wenlock  Shales."    By  G.  R.  Vine,  Esq. 

4.  "On  the  exploration  of  a  Cave  in  Wensleydale."    By  W.  Home, 

Esq. 

5.  "On  Acrespore."    By  H.  B.  Stocks,  Esq. 

Mr.  R.  Carter  proposed  a  vote  of  thanks  to  the  authors  of  the 
papers.  The  motion  was  seconded  by  Mr.  Thos.  Lister,  supported 
Dy  the  Chairman,  and  carried  unanimously.     Dr.  Sorby  replied. 

Proposed  by  the  Hon.  Secretary,  seconded  by  Mr.  Thos. 
Ormerod,  that  the  tlianks  of  the  members  be  given  to  the  Mayor  and 
Corporation  of  Barnsley  for  the  use  of  the  Council  Room. 

Proposed  by  ^Ir.  Cheetham,  seconded  by  Mr.  Peach  and  carried, 
that  the  next  meeting  be  held  at  Ley  burn,  and  that  it  be  followed  by 
an  excursion  in  AVensleydale. 

Proposed  by  Dr.  Sorby,  seconded  by  Mr.  Carter  and  carried, 
that  the  best  thanks  of  the  meeting  be  given  to  Mr.  Mitchell,  the 
chairman,  for  presiding.       Tlie  Chairman  replied. 

The  members  afterwards  dined  at  the  Queen  Hotel. 

General  Meeting  at  Leyhurn^  Aug.  11th,  1886. 

An  excursion  of  the  members  of  the  Society  took  place  on  Wed- 
nesday and  Thursday,  i\.\v^.  11th  and  12th,  1886,  in  Wensleydale. 
On  the  first  day  the  members  met  at  Hawes,  and  under  the  guidance 
of  Dr.  F.  A.  Lees  and  W.  Home,  Es(i.,  visited  Cotter  Force  and 
Hardraw  Scar,  t hence  by  rail  to  Aysgarth.  The  geological  features 
of  the  district  were  explained,  and  a  number  of  fossil  remains  were 
obtained.      Mr.  Rodwell,  of  Redmere,  pointed  out  a  vein  of  lead  ore 
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rliich  will  readily  be  understood  by  a  reference  to  the  annexed  wood- 
ut.  It  is  in  the  form  of  an  angle  or  comer  of  a  parallelogram,  and 
oeasores  eighty  feet  in  length  on  the  west,  and  thirty-six  feet  on  the 
loath  side.  It  consists  of  a  fosse,  with  an  agger  on  each  side.  The 
xreadth  of  the  fosse  from  the  top  of  each  side  agger  is  about  twenty- 
leven  feet,  and  the  depth  about  three  feet  four  inches.  The  length 
of  the  two  outer  ridges  or  aggers  is  two  feet  four  inches,  and  the  entire 
breadth  of  the  interior  edge  to  the  exterior  edge  of  the  outer  agger 
is  forty-five  feet.  Within  the  circle,  which  appears  to  have  been 
disturbed  previously,  were  found  ashes,  burnt  bones,  and  charcoal, 
together  with  a  broken  urn.  At  a  distance  from  these  remains,  and 
it  a  depth  of  two  feet  from  the  surface,  another  broken  urn  was 
foimd,  which  when  entire  had  been  about  seven  inches  in  diameter 
and  nine  or  ten  in  depth.  It  was  in  an  inverted  position,  ornamented 
by  zig-zag  (chevron)  lines,  and  contained  similar  remains  to  the  last, 
Kinong  which  was  a  flint  arrow  head,  represented  exactly  by  the  an- 
i^exed  woodcut.  Another  examination  appears  to  have  been  made  by 
>ther  visitors  to  the  common,  in  a  cairn  almost  reduced  to  the  level 
tf  the  ground,  where  after  removing  stones  to  about  a  foot  in  depth, 
here  was  found  a  small  quautity  of  ashes,  charcoal,  and  calciued 
K)nes,  apparently  those  of  a  young  female,  amongst  which  were  the 
emains  of  a  small  earthenware  um,  reddened  by  the  action  of  fire. 
?his,  judging  by  the  fragments,  had  been  about  four  inches  in 
iameter  at  the  top,  and  six  or  eight  inches  in  depth,  of  the  form 
epresented  in  the  woodcut."  Mr.  Wardell,  in  the  above  account, 
lOpes  that  these  interesting  remains  may  be  preserved  from  the 
emolition  that  all  the  neighbouring  cairns  have  suffered  under,  by 
ibourers  removing  the  stones  comprising  them,  for  repairs  to  the 
oads.  A  visit  paid  in  August,  1883,  showed  to  the  Bradford  Anti- 
uarian  Society  the  fact  that  they  had  remained  much  as  left  by  the 
xplorers,  or  at  least  there  certainly  had  been  no  systematic  attempt 
o  disturb  or  destroy  them.  It  may  be  added  that  a  similar  urn  to 
he  last  was  discovered  iu  a  dish-like  circle  filled  by  the  evidences 
)f  cremation  at  Hough  Hill,  on  the  other  side  of  the  Aire,  near  to 
Pudsey,  about  four  miles  distant,  in  December,  1879. 

These  positive  and  characteristic  evidences  of  the  dead  are 
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Moved  by  Mr.  Carter,  seconded  by  Mr.  Tate,  and  carried, 
"  That  the  annual  meeting  be  held  at  Wakefield  on  November  16th, 
1886,  and  that  Mr.  T.  W.  Embledon,  M.E.,  be  requested  to  preside. 
The  meeting  to  be  held  at  the  Bull  Hotel,  at  3  p.m.,  and  that  papers 
be  accepted  from  the  Rev.  J.  M.  Mello,  J.  R.  Mortimer,  Rev.  J.  Stan- 
lej  Tute,  B.A.,  J.  W.  Davis,  R  Re3molds,  6.  R  Vine,  and  Jno. 
Holmes. 

Meeting  of  the  Council  at  the  Bull  Hotel,  Wakefield,  Nov. 
17th,  1886. 

W.  Cheetham,  Esq.,  in  the  chair.  Present:  Messrs.  Reynolds, 
Eddy,  Bedford,  Adamson,  Tate,  Lister,  Embleton,  Rev.  E.  M.  Cole, 
R  Carter,  and  Davis. 

Minutes  of  last  meeting  read  and  confirmed. 

Moved  by  the  Hon.  Secretary,  seconded  by  Mr.  Eddy  and  carried. 
That  a  photograph  of  the  fossil  tree  at  Clayton  be  issued  with  the 
proceedings  for  next  year. 

The  question  of  investing  a  portion  of  the  funds  of  the  Society 
was  consiuered,  and  it  was  decided  to  defer  the  subject  to  the  neit 
meeting  of  the  Council. 

It  was  decided  to  recommend  that  Mr.  T.  H.  Gray  be  elected  s 
member  of  the  Council,  in  place  of  Mr.  W.  S.  Ward,  deceased. 

Annual  Mf.eting  at  Bull  Hotel,  Wakefield,  on  Wednesdaj, 
Nov.  17th,  1886. 

T.  W.  Embledon,  Esq.,  M.E.,  occupied  the  chair. 

The  niiinites  of  the  last  meeting  were  read  and  confirmed. 

The  Hon  Secretary  presented  his  Annual  Report  and  the  Trea- 
surer's Balance  Sheet. 

On  the  motion  of  the  Chairman,  seconded  by  R.  Carter,  Esq.. 
the  Report  and  Balance  Sheet  were  adopted. 

]\Ir.  S.  A.  Adamson  proposed  and  Mr.  Gray  seconded  that 

Harry  Lupton,  Esq.,  The  Grange,  Horsforth, 
C.  Browubridge,  Esq.,  F.G.S.,  Horsforth, 
—  Fennel,  Wakefield, 

be  elected  members  of  the  Society.     Carried. 

Jas.  W.  Davis  proposed  and  Mr.  Cheetham  seconded  that  S.  A. 
Adamson,  Esfj ,  F.G.S.,  bo  Hon.  Local  Secretary  for  Leeds     Carried. 

Proposed  by  Mr.  Cheetham,  seconded  by  Mr.  Tate,  and  carrie^i. 
that  the  Marquis  of  Kipon  be  re-elected  President,  and  that  the 
Vice-Presidents  he  re-elected,  viz. : — 

Duke  of  Leeds.  Viscount  Galway. 

Earl  of  Dartmouth.  Louis  J.  Crossley,  J. P. 

Earl  Fitzwilliam.  W.  Morrison,  M.P. 
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Earl  of  WharncliflFe.  Thos.  Shaw,  MP. 

Lord  Hoimhton.  Tho8.  W.  Tew,  J  P. 

Viscount  Halifax.  H  C  Sorby,  P.R.S. 

W.  T.  W.  8.  Stanhope,  J.P. 

Proposed  by  Mr.  J.  E  Bedford,  seconded  by  Mr  R.  Remolds, 
that  Mr.  W.  Cash  be  re-eliected  Treasurer,  and  tKat  Mr.  Jas.  W .  Davis 
be  re-elected  Honorary  Secretar}-.    Carried. 

Proposed  by  Mr.  Thos.  Lister,  seconded  by  Mr.  Jas.  Booth, 
and  earned,  that  the  followihg  gentlemen  be  the  Council  for  the 
ensuing  twelve  months:  -- 

W.  Alexander,  M  D.  Prof.  A.  H.  Green,  M. A. 

J.  E.  Bedford.  Thos.  H.  Gray. 

R.  Carter,  C.E.  Geo.  H.  Parke. 

W.  Cheetham.  R.  Re)nQolds. 

J.  R.  Eddy.  W.  Rowley. 

T.  W.  Embleton.  C  Fox-Strangways. 

The  Chairman  ^ve  a  short  description  of  a  paper  on  the  History 
of  Coal  Mining,  which  will  be  printed  in  the  proceedings. 

The  following  papers  were  read : — 

1.  Prof.  A.  Lupton,  C.E.,  F.G.S.,  on  "  Safety  Lamps." 

2.  J.  R.  Mortimer,  Esq.,  F.GS.,  on  "Habitation  Terraces  in  the 

East  Riding  of  Yorkshire." 

3.  Rev.  J.  S.  Tute,  B.A.,  on  "The  Cayton  Gill  Beds." 

4.  Rev.  J.  Magnus  Mello,  M.A.,  on  "The  Microscopical  Study  of 

Rocks.^ 

5.  James  W,  Davis,  on  "  The  Relative  Age  of  the  Remains  of  Man 

in  Yorkshire." 

6.  Jno.  Holmes,  Esq.,  "Pre-historic  Remains  on  Rombalds  Moor." 

7.  Greo.  R.  Vine,  Esq.,  Note^  on  the  Palaeontology  of  the  Wenlock 

Shales  of  Shropshire." 

8.  Jas.  W.  Davis,  Esq.,  "  Report  on  the  Raygill  Fissure." 

9.  Richard  RejTiolds,  Esq.,  P.C.S.,  on  "  An  Abnonnal  Barometrical 

Disturbance  in  Yorkshire,  in  1883-4,  aud  on  the  Eruption  of 
Krakatoa." 

Mr.  Davis  proposed  and  Mr  Eddy  seconded  that  a  vote  of 
thanks  be  accorded  to  Mr.  Spencer,  the  proprietor  of  Ray-Gill  Fis- 
sure, and  to  Mr.  Todd,  his  manager,  for  their  great  help  and  uniform 
kindness.    Carried. 

Votes  of  thanks  to  authors  and  chairman  terminated  the  meeting. 

The  members  dined  together. 
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Summary  op  Geological  LrrBaATUBB  bblatinq   to  Yorkshire, 
Published  during  1885-6. 

Compiled  by  JAMES  W.  DAVIS. 

AbbXi,  Sir  F.  Explouons  in  Coal  Mines.  Journal  of  SocUUf  oj  Art*  ami 
Nature,  Deoember,  1885,  xxziii,  108-112. 

Avon.    The  East  Biding  of  Yorkshire.    FUld,  Maroh  14th,  18S5,  p.  341. 

Browne,  J.  J.  Boulder  Claja  of  Lincolnshire.  Quart.  Joum.  Oeol.  Soe^  toL 
xii,  pp.  114-132.  AbgtracU  in  Nature,  ToL  xxxi,  p.  402;  QeoL  Uaq^ 
March,  pp.  135-137. 

Chadwick,  S.  Inoceramos  inTolata%  Sow,  afc  Ganton  Wold.  NoinraZtfi, 
June,  Tol  z,  p.  258. 

OOLE,  Bey.  E.  M.  On  some  Sections  afc  Cave  and  Drewton.  Froc  Torbik, 
QeoL  and  Polyt,  Soc,  voL  ix,  pp.  49-52. 

On  the  Physical  Geogfraphy  and  Geology  of  the  R   Biding  of 

Yorkshire.     Proc.  TorHah.  Oeol.  and  Polyt.  Soc.,  vol.  ix,  pp.  1 13-123. 

-Note  on  the  parallel  roads  of  Glen  Gloy.     Proc  TorksK  QeoL  omd 


Polyt.  Soc,  vol.  ix,  p.  123. 

Dakynb,  J.  B.  and  C.  Fox  Stranoways.    The  Geology  of  Bridlington  Bi^. 

Memoir  of  the  QeoL  Survey,  pp.  18. 

Dayis,  J.  W.    On  the  contortions  of  the  Chalk,  at  Flamborough  Head.    Pne. 
Yorksh.  Oeol.  and  Polyt,  Soc,  vol.  ix,  pp.  43-49. 

Report  of  Committee  to  assist  in  the  Exploration  of  the  Bi^yigfill 

Fissnrc,  in  Lotbersdalc.     Brit.  Assoc.  Hep.^  1884,  p.  240. 

Note  on  Chlamydoeelachos  angnineos.  Garman.    Proc.  TorksKQeoL 


and  Polyt.  Soc,  vol.  ix,  p.98,  pi.  xL 

DOBREE,  N.  F.     Mammalian  Remains  at  Kelsey  Hill    Holdernefls.     Natunhst, 

November,  1885,  p.  378. 
Geologhcal  Survey  of  England  and  Wales.     horizotit<il  Sections,  6  in.  to  mile. 

Sheet  133 — Darlington  and  Osmotherley  Moor  to  Easingwold. 
„      135—  Upsall  to  Gristhorpe  Bay. 
„      1 37 — KnarcKborough  to  Robin  Hood's  Bay. 
„      138— SectioHR  illustrating  the  structure  of  the  Oolites  of  the  Howirdian 

Hills. 
,.      139— Western  escarpment  of  the  Wolds  to  Brough.  on  the  Humber. 

Maps — 1  in.  to  mile. 

96  S.  W.,  Thirsk. 

9r>  N.  W.,  Northallerton. 

93  S.  E.,  Selby. 

Drift  Qeoionu — I  in.  to  mile. 

96  N.  W.,  Northallerton. 
96  S.  W.,  Thirsk. 
93  S.  E.,  Selby. 
103  S.  W.,  Barnard  Castle. 

Hin>DLE8To!i,  W.  H.  Geology  of  Malton.  Annual  Report  of  Malton  Xat.  Soc. 
for  1884-5,  pp.  1-30. 

JoNF.8.  T.  11.  uiivl  James  W.  Kikkby.  Notes  on  the  Palaeozoic  Bivalved  Entom- 
ostraca -No.  xix.  On  some  Carboniferous  Species  of  the  Ubtracotlui 
Kirkbya,  Jones.  Ann.  Mag.  Nat.  Ilist.,  March,  1885  vol.  xv.,  174-191. 
pi.  m. 
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from  6  inches  to  several  feet  in  thickness,  with  slight  alter- 
nating layers  of  sand  and  gravel,  and  occasionally  fragments  of  grit 
and  limestone  at  the  bottom.  A  few  remains  of  mammals  have  been 
found  near  the  entrance  to  the  horizontal  portion  of  the  fissure 
i|1¥¥ii1ai-  to  those  already  recorded. 

A  very  large  sum  would  be  required  to  investigate  the  remaining 

lentil  of  the  fissure,  because  the  work  will  be  increasingly  laborious 

and  the  consequent  expense  proportionately  heavy;  and  as  there  is  no 

probability  indicated  in  the  work  so  far  that  the  ahready  large  series 

of  animal  remains  will  be  greatly,  if  at  all,  increased,  it  is  not  thought 

advisible  to  proceed  with  the  work  at  present.  Sometime  during  next 

year  the  proprietors  intend  to  drive  a  cross  cut  to  the  Barytes  vein, 

I    behind  the  boiler  house,  and  it  is  expected  that  this  cutting  will  open 

I    up  tbe  fissure ;  should  this  be  the  case,  it  will  be  interesting  to  note 

i    the  direction  and  contents  of  the  fissure  at  that  place. 

[  In  conclusion,  it  is  desirable  to  render  thanks  to  Mr.  Spencer, 

and  latterly  to  his  son,  the  proprietors  of  the  Baygill  Quarries,  for 

their  permission  to  carry  on  the  work,  and  for  the  uniformly  kind  and 

courteous  manuer  in  which  they  have  always  placed  themselves  at  the 

disposal  of  the  Committee ;  and  to  Mr.  J.  Todd,  the  manager  of  the 

works,  for  the  trustworthy  and  careful  manner,  combined  with  much 

skill,  in  which  he  has  superintended  the  operations  of  the  workmen 

employed. 
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ON  THB  DISCOVERY  OF    A   STONE   IMPLEMENT  IN  ALLUVIAL  GRAVELS  AT 
BARNSLEY.      BY  SAMUEL  A.   ADAMSON,  ESQ.,  P.O.S. 

Some  good  sections  were  revealed  by  the  excavation  of  a  gas-holder 
tank,  at  Old  Mill,  Barnsley,  and  were  visited  by  the  Council  of  the  Leeds 
Geological  Association,  by  the  invitation  and  under  the  guidance  of  Mr. 
John  Hutchinson,  the  Engineer  to  the  Barnsley  Gasworks.  The  section 
on  the  east  side  shows  the  following  strata  in  descending  order : — ^A, 
silt;  B,  gravel;  C,  stony  clay;  D,  sand;  E,  gravel;  F,  fine  blue  clay; 
G,  slightly  weathered  shale  (middle  coal  measures).    The  section  on 
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A  SKETCH   OF   THB   PRB-HISTOBIO   REMAINS   OF   BOMBALDS   MOOR. 

BY  JOHN  HOLMES. 

The  history  of  any  people,  place,  or  event  is  only  possible  when 
rilisation  has  so  far  advanced  mind,  as  to  have  arrived  at  signs 
id  sounds  significant  of  things,  and  of  the  arts  rendering  such 
{D8  perceptible  upon  a  definite  understanding.  This  marvellous 
Ivanceof  civilisation  may  be  attained  by  pictorial  representation 
derpghyphics)  or  by  abreviated  symbols  of  such  pictorial  figures,  or 
f  memorial-knots  or  signs  upon  any  materials  by  a  rude  and  barbarous 
M^e.  They  may  be  the  most  advanced  phonetic  systems  of  paper 
lintlDg  or  of  telegraphic  communication,  but  without  some  such 
mangement,  history,  as  we  ordinarily  accept  it,  is  unknown,  and  in 
«t  impossible.  The  rude,  the  cnide,  and  the  most  perfect  mode  of 
(presentation  marks  the  condition  of  advance  of  the  arts  and  the 
vilisation  of  any  people,  but  all  history  tends  to  indicate  and  take  us 
ick  to  a  period  when  neither  civilisation  nor  arts  were  in  a  condi- 
on  to  make  history.  But  long  ere  sounds  were  formulated  into 
eamngs  or  words,  or  signs  into  significant  sounds,  humanity  existed, 
id  men  associated,  lived,  acted,  and  died.  As  there  were  men 
■ave  before  Agememnon  and  wise  before  Ulysses,  so  there  was 
ciety  before  history,  with  components  doubtless  relatively  as 
laracteristic  as  in  the  nineteenth  century. 

In  order  to  live,  men  are  constantly  acting  with  the  materials  of 
'^ture,  and  whether  this  be  registered  by  history  or  not,  the  remains 
their  actions  exist  long  after  them,  and  probably  will  long  after 
y  special  recorded  history.  The  remains  of  men's  actions  are, 
^6n  understood,  a  most  accurate  record  of  their  condition,  and  a 
*st  reliable  evidence  of  both  their  individual  life  and  social  arrange- 
^ts.  The  investigation  of  the  remains  of  humanity  before  the  art 
Recording,  and  its  correlative  influences  and  conclusions  is  properly 
^d  pre-history,  and  should  be  the  foundation  of  history.  The 
historic  condition  of  a  people  not  only  throws  light  upon  the 
^ly,  but  without  this  it  is  impossible  to  understand  the  relations 
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superstition  or  worship  in  the  past.  These  are  circles  and  pillars, 
objects  of  stone,  unworked  or  figured,  naturally  or  artificially 
d.  To  these  may  be  added  mounds  of  earth  of  considerable 
which  though  probably  at  first  simple  grass  mounds,  becoming 
us,  were  increased  and  made  sacred  to  religion,  and  then  utilised 
ftces  for  meetings,  ceremonies,  and  for  legal  transactions.  Objects 
methods  originally  superstitious  might  be  made  available  for 
purposes,  and  so  cannot  well  be  classed  under  any  specific  defini- 

rhis  very  brief  and  imperfect  classification  of  objects  left  by 
e  of  and  from  the  most  remote  antiquity,  will  not  find  actual 
ration  or  evidences  in  any  one  place  or  locality.  They  may  be 
I  wherever  men  have  existed,  but,  wherever  found,  they  are  the 
nee  of  both  the  existence  and  the  condition  of  the  people  living, 
whatever  be  the  diversity  of  circumstances  they  show  certain 
\  of  humanity  common  to  the  whole.  We  may  thus  infer  that 
ent  objects  indicating  ideas  or  habits  at  one  place  will  have 
ilar  significance  at  another,  however  distant  in  place  or  time. 
Rombalds  Moor  itself  is  an  elevated  track  of  wild  moorland, 
\i  formerly  must  have  been  miles  larger  all  ways.  The  district 
I  especial  investigation  is  bounded  by  a  line  north  up  the  Aire 
\y  from  Calverley  Station  to  Menstone,  and  so  on  to  the  Wharfe, 
tbout  250  feet  above  sea-level,  and  by  another  line  rising  from 
Wharfe  to  Addingham,  1000  feet ;  and  from  Addingham  to  the 
near  Keighley,  falling  to  300  feet.  This  moorland,  bounded  by 
Wharfe  north  and  by  the  Aire  south,  includes  a  span  of  between 
7  miles  east  and  west,  and  4  to  5  miles  north  to  south.  The 
jnie  height  is  1,322  feet,  rounding  from  river  to  river,  rising 
3st  about  mid-way  between  north  and  south,  at  White  Crag,  and 
ig  from  Addingham  1000,  to  300  feet  west  to  east,  at  Calverley 
on.  The  millstone  grit  rises  in  five  or  six  terraces  from  the  Wharfe 
le  top,  which  on  the  south  side  is  much  cultivated,  having  Sils- 
Marton,  Hawksworth,  and  Baildon,  all  manufacturing  villages,  at 
ower  parts.  On  the  north,  bleak  and  bare,  the  terraces  are  much 
I  evident,  and  are  only  cultivated  from  the  Wharfe  for  four  or  six 
bred  yards  up  the  sides,  leaving  seven  to  nine  handled  yards  bare 
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rhich  will  readily  be  understood  by  a  reference  to  the  annexed  wood- 
ut     It  is  in  the  form  of  an  angle  or  comer  of  a  parallelogram,  and 
aeasures  eighty  feet  in  length  on  the  west,  and  thirty-six  feet  on  the 
oath  aide.    It  consists  of  a  fosse,  with  an  agger  on  each  side.    The 
3ieadth  of  the  fosse  from  the  top  of  each  side  agger  is  about  twenty- 
leyen  feet,  and  the  depth  about  three  feet  four  inches.    The  length 
Off  the  two  outer  ridges  or  aggers  is  two  feet  four  inches,  and  the  entire 
breadth  of  the  interior  edge  to  the  exterior  edge  of  the  outer  agger 
18  forty-five  feet.     Within  the  circle,  which  appears  to  have  been 
disturbed  previously,  were  found  ashes,  burnt  boues,  and  charcoal, 
together  with  a  broken  urn.     At  a  distance  from  these  remains,  and 
at  a  depth  of  two  feet  from  the  surface,  another  broken  urn  was 
found,  which  when  entire  had  been  about  seven  inches  in  diameter 
and  nine  or  ten  in  depth.   It  was  in  an  inverted  position,  ornamented 
by  zig-zag  (chevron)  lines,  and  contained  similar  remains  to  the  last, 
Unong  which  was  a  flint  arrow  head,  represented  exactly  by  the  an- 
nexed woodcut.    Another  examination  appears  to  have  been  made  by 
^er  visitors  to  the  common,  in  a  cairn  almost  reduced  to  the  level 
>f  the  ground,  where  after  removing  stones  to  about  a  foot  in  depth, 
here  was  found  a  small  quantity  of  ashes,  charcoal,  and  calciued 
K>ne8,  apparently  those  of  a  young  female,  amongst  which  were  the 
emains  of  a  small  earthenware  urn,  reddened  by  the  action  of  fire. 
Phis,  judging  by  the  fragments,  had  been  about  four  inches  in 
iiameter  at  the  top,  and  six  or  eight  inches  in  depth,  of  the  form 
epresented  in  the  woodcut."     Mr.  Wardell,  in  the  above  account, 
lopes  that  these  interesting  remains  may  be  preserved  from  the 
lemolition  that  all  the  neighbouring  cairns  have  sufl'ered  under,  by 
abourers  removing  the  stones  comprising  them,  for  repairs  to  the 
oads.     A  visit  paid  in  August,  1883,  showed  to  the  Bradford  Anti- 
[uaxian  Society  the  fact  that  they  had  remained  much  as  left  by  the 
explorers,  or  at  least  there  certainly  had  been  no  systematic  attempt 
4}  disturb  or  destroy  them.     It  may  be  added  that  a  similar  urn  to 
ihe  last  was  discovered  in  a  dish-like  circle  filled  by  the  evidences 
>f  cremation  at  Hough  Hill,  on  the  other  side  of  the  Aire,  near  to 
Pudsey,  about  four  miles  distant,  in  December,  1879. 

These  positive  and  characteristic  evidences  of  the  deal  are 
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worthy  of  coosidenible  aodce,  not  only  because  euch  rcmuDS  m 
very  rare  in  the  di§trict,  but  oa  shewing  the  similarit>-  to  manj  othen 
all  over  the  British  Isles,  of  objects,  conditions,  and  stages  of  m 
and  association*.  We  have  the  positive  fact  of  cremitioiis,  tie 
remains  being  left  in  the  fire,  and  in  other  cases  collected  ul'I  [iitei 
in  hand-made  urns,  ornamented  by  incised  chevron  lines  upon  nM 
folds  or  over-lapinga  at  the  mouth.  The  pottery  is  very  rude,  tun- 
dried,  and  then  open  fire-buint.  as  are  so  many  of  the  native  Brimli 
ums,  wherever  that  tribe  or  people  lived  and  settled.*  The  Hint 
arrow  head  is  exceedingly  interesting,  and  significant  of  all  tbetin 
that  such  arrow  heads  are  well  understood  to  involve  am!  laciBit 
And  though  no  similar  ums  or  remains  are  known  of,  they  nisy  fii^ 
be  assumed  t<i  have  really  been  deposited  in  other  cairus  and  bmiil 
places  on  the  moor.  Two  cnirns,  known  as  the  Big  and  Little  Siin* 
full  of  stones,  and  one,  if  not  two  circles  of  stones  near  to  the  gnibteig 
stones  and  shooting  tower,  were  In  nJl  probability  burial  places  onp^ 
ally,  surrounded  by  upright  ^nes  or  pillars  or  covered  over  by  raullff 
atones  for  protection,  notice,  or  memorial.  About  a  quart«r  of  a  Dill 
north-west  of  the  shooting  tower  the  large  Skillful  of  stoiw 
measures  eif,'hty-six  feet  in  diMuetur,  and  sumo  sii  ur  .-even  feel  hit't. 
It  has  a  ring  of  larger  stones  set  in  the  ground  at  the  circumferenM. 
and  &om  a  hoUow  in  the  centre  it  appears  to  have  been  eianiined. 
without  any  record  of  results  having  been  made,  t  To  the  north  of  tia 
the  little  Skirtful  of  stones  appears,  like  the  other,  as  though  gathereii 
by  hand,  and  averaging  fourteen  to  eighteen  inches  in  diameter.  L^em 
gives  both  their  names  from  witches  following  a  giant  to  pelt  bin, 
when  after  extra  strides  (from  AlmiasCliffe,  four  miles  off)  the striiip 
of  their  skirts  broke,  and  so  the  stones  were  dropped  in  heaps  as  wfl  nW 
see  theiu,  e.tcept  much  less,  from  being  utilised  for  i-oailing.  Sndi 
legends  assuredly  carry  their  ages  beyond  the  historic  [wriod,  H" 
originating  when  all  knowledge  of  their  real  purpose  had  been  Ice* » 
times  still  more  remote.  Other  and  world  wide  evidences  justiff  ^ 
opinion  that  these  are  funeral  relicts,  and  that  the  numerous  mounos 
scattered  from  these  cairns  to  Woofa  Bank  and  Green  Crag,  are  tlie 

*  See  OrMDwell's  British  Bairowi,  1ST8. 
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1863.  Borlase  and  others  figured  them  only  ae  curiouf  nuAii 
remote  times.  The  oldest  figuring  on  record  of  tbe  cups  gad  It 
are  upon  a,  Mosaic  pavement  brought  by  Adrian  from  Athena,**! 
but  which  nootd  be  iu  all  probability  conlemporEry  with  AleaS 
B.C.  330,  as  the  subject  relates  to  iTaosactions  of  bis,  iatkPli 
Conquesta.  Upon  the  rock  regions  of  Ethiopia,  as  gii^iiiH 
faucon,  the  cup  and  rinj;  marks  are  unmistakably  figureil 
Siiaw'a  Travels,  London,  1757.)  As  perhaps  among  ihe  li 
such  utarkiugs,  and  to  show  the  range  in  extent,  we  hm 
cups  and  rings  figured  upon  sacred  stones  (Lingams)  b 
Island  of  Figi.  (See  Figi  and  the  Figions,  by  Wiltian 
Ittiwe,  two  missionaries.  London,  1858.)  Such  markings  so 
alike  at  to  appear  by  the  same  hand,  and  placed  apparedtlf  I 
like  intention  or  object,  have  been  found  in  North  and  South  Ai 
very  extensively  in  India,  very  numerously  upon  the  Dolt 
Moab,*  (exactly  like  a  number  in  Cornwall),  tliey  are  numei 
Irulaiid,  Sweden,  and  Deimtark,  and  rare  in  Egypt  and  , 
Indeed  they  are  so  extensively  placed  that  we  may  say  it  only  ft 
observation  to  find  them  everywhere.  They  are,  however,  1 
unlf'inii  In  order  ni>r  numbers.  They  are  more  uuraen 
Ireland  and  Scotland  than  in  England,  more  in  the  North  th 
South  of  England,  eveu  under  similar  conditions  of  rocks  ai 
rouudiugs. 

The  cup  and  ring  marked  rocks  upon  Rombalds  Moor,  or 
the  markings  upon  the  millstone  grit  there,  have  doubtless  bo 
for  ages,  and  were  perhaps  noted  by  Br.  Call  years  ago.  In  1 
gentleman  named  Terry,  staying  at  Benrhyddiug,  was  standing 
head  of  the  quarry  below  the  Cow  and  Calf,  and  saw  the  men 
to  extend  the  quarry,  and  aa  they  took  away  the  turf,  towards  tJ 
rock,  he  observed  the  curious  markings  there,  quite  fresh  and 
cut  where  they  had  been  covered.  Having  heard  of  the  ci 
rings  elsewhere,  they  took  his  attention,  and  he  induced  Dr.  i 
to  refer  to  Mr.  Myddleton,  the  Lord  of  the  Manor,  to  alloi 
beds  and  rocks  to  be  preserved.  This  the  doctor  did,  and  so  ^ 
them  there  for  observation  to-day,  whereas,  if  unforbidden,  thej 
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technical  name — a  streak  or  groove  may  pass  away,  or  may  run 

^^;|omId8  or  join  some  other  cup  or  circle,  and  so  connect  them. 

^^^lometimes  a  streak  or  groove  appears  to  be  the  principal,  which 

.  .--fte  other  figures,  i.e.,  cups  and  rings  appear  to  be  attached,  but 

fBiamlly  the  circles  are  the  feature,  and  the  connections  secondary. 

Sometimes  a  rude  circle  or  boundary  of  other  shape  appears  to  sur- 

.  muid  or  inclose  cups.    The  streak  or  connexion  usually  goes  direct, 

m  Wt  occasionally  it  varies  and  bends,  much  like  a  road  or  stream. 

-i  Ihese,  which  may    be   called    the  typical    forms,  are   given  by 

3  Sir  Jas.  Y.  Simpson  as  such,  along  with  others  of  complex  order  and 

4  fotm,  which  may  be  designed  to  represent  some  things  of  order  or  pur- 
l£  pose.  No  one  hjrpothesis  appears  to  account  for  or  include  the  whole 
p  of  the  peculiarities  of  the  cup  and  ring  or  inscribed  rocks.  With 
-   eiHisiderable  diffidence,  but  with  a  full  conviction  of  the  fact,  I  sub- 

nut  that  a  twofold  aspect  of  a  common  feeling  or  intention  can  be 
traced,  which  may  account  for  all  and  every  figuring  that  I  know  of. 
The  general  principle  or  object  arises  in  our  common  humanity  tend- 
ing to  represent  externally  that  which  we  feel  to  be  of  importance,  or 
we  deem  to  be  necessary  or  advantageous. 

In  this  way,  the  sun,  moon,  and  external  phenomena  of  nature 
may  become  symbols,  and  worshipped  as  the  objects  significant  of 
production;  and  the  organs  of  the  natural  functions  may  be  figured 
as  indicative  of  the  passions,  and  of  their  good  or  evil  held  to  be 
actual  at  the  time.  The  phallus  or  Lingam,  and  the  Yoni,  or  crescent 
moon,  have  everywhere  been  used  as  the  male  and  female  emblems, 
and  as  implying  increase,  production,  and  blessing.  In  the  end,  the 
very  emblems  became  themselves  symbolised  into  conventional,  simple, 
or  more  complex  forms.  Thus  the  circle  or  hollow  dot,  or  cup  and 
rings,  are  figured  as  symbols  of  the  sun,  as  the  sun  itself  was  the 
Bymhol  of  increase  and  production.  Growing  more  complex,  the 
serpent  represents  the  sun  for  both  good  and  evil,  as  the  action  of  the 
sun  indicated  in  efiect.  It  is  a  most  interesting  study  to  follow  the 
order  of  symbolism  or  connection,  behind  the  sun  and  the  serpent, 
for  good  and  for  evil ;  but  in  result,  each  and  all  were  used  and  figured 
as  co-related  and  often  identical.  That  this  form  should  be  common 
and  extend  from  India  to  Egypt  and  as  far  south  as  Fiji  is  remarkable, 
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)Ut  the  erideuces  axe  clear  ia  the  similar  form  miiI  lieQiScuEK 
The  forms  or  modes  of  pbaUic  symbols  vary  in  differect  conmiiei, 
.Ithough  tlie  principlea  and  ineanings  are  identical.  In  the  S«ri, 
rhor's  Haouaer  mid  tlio  Fylfot  were  identii:&l  with  the  Ttm  vii 
Serpent  of  India,  and  of  the  Bull  and  Cow  or  Isia  and  Horn  irf 
igypt,  and  of  Jumbo  in  Africa  and  Fiji.  These  symbols  all  lypiW 
rhe  ideas  of  the  powers  of  nature,  and  of  the  estimate  in  wlucii  theie 
rere  held. 

It  is  at  this  stage  of  human  evolution  and  art  that  we  uttrilmte 
.he  rearing  of  pillara,  and  the  erection,  formation,  and  modiSntioD  li 
'rude  stone  moaumcuta"  all  over  the  world.  Feelings  in  nomaiMi 
rill  naturally  generate  ideas,  and  even  symbols  in  common,  nnds 
[iven  conditions,  without  any  communication  or  personal  ajsociatJuoi. 
tVe  may  thus  understand  ihat  the  high  monolith  of  Rudatooe,  i* 
Sorth  Yorkshire,  and  the  Devil's  Arrows  of  Boroughbridge  mij  b« 
irected  for  the  same  reason  sa  thoso  of  Carnaok,  in  Britany.  So  n 
:ati  realise  that  the  circles  of  Salkeld,  near  Penrith ;  of  Arberi&w,  B 
Derbyshire;  and  of  Stonehcnge,  near  Salisbury,  with  thouault <l 
>thers  widely  separated  all  over  the  world,  may  originate  in  a  commA 
I't'cliii^'  which  n/iturilly  exhibits  it.ielf  in  a  sirnilnr  way  at  times iod 
places  most  remoto.  Wc  can  trace  Jiuw  a  siu^'le  stone  may  iucresM 
iuti)  a  circle  or  vary  to  a  Dolmeu  or  Cromlech.  Or  we  con  reilw 
how  such  memorials  may  be  identified  with  sacred  events,  as  JawVi 
Pillar,  or  the  Stone  Ezel  of  i.  Samuel  xz.  19,  or  to  the  grave  stones  irf 
this  day. 

Stone  pillars,  or  other  symbolic  monuments,  would  naturally  be 
figured  by  the  symbols  farther  expressive  of  their  own  import ;  W 
we  may  thus  account  for  all  the  cwpa,  rings,  circles,  ovals,  spirals,  ud 
serpentine  markings  found  upon  pillar  stones,  of  which  the  figuni; 
upon  the  Calder  Stones,  near  Liverpool,  figures  by  Sir  Jas.  Y.  Simp- 
son, and  the  phallic  stones  in  Vol.  II.  of  "  Fiji  and  the  Fijians,"  p- 
220,  are  characteristic  examples.*  Of  their  import  Mr.  J.  B.  W»f- 
ing,  in  his  able  work  on  the  "  Origin  and  Progress  of  Symbal 
Worship,"  [London,  1874,  p.  95]  says  "Through  the  unknown agea 
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r  to  1000  B.O.  to  seven  or  eight  hundred  of  our  era  we  find  no 
dns  of  idol  worship  of  any  kind,  or  of  carved  temples.  But 
le  traces  in  the  way  of  symbols  may  be  collected  of  an  undoubted 
re  worship,  in  which,  necessarily,  the  sun  and  moon  form  the 
;ipal  features.  Nature  worship  in  the  primitive  form,  to  the 
t  Giver  of  light.  Heat,  and  Life,  has  ever  been  in  the  open  air, 
»ugh  the  places  of  meeting  may  at  times  have  been  marked  by 
5ht  stones."  To  which  we  may  add,  as  before,  that  the  stones 
iselves  would  become  marked  by  the  symbols  expressive  of  their 
Upon  Rombalds  Moor  we  have  met  many  such  pillar  stone 
ions,  but  some  of  them  exhibit  uumistakeable  symbols  of  this 
of  marking.  Of  the  second  class  or  type  of  incised  stones  upon 
monuments,  Rombalds  Moor  is  rich,  indeed  contains  more  per- 
than  any  other  place  within  the  same  limits,  say  three  miles 
id  W.  by  one  mile  N.  and  S.  On  the  first  recognisers  of  these  cup 
ing  stones  in  Northumberland,  viz.  Canon  Greenwell  and  Mr. 
Tate,  both  at  first  sight  thought  that  they  could  trace  the  idea 
j^und  plan  of  forts  or  dwellings,  or  a  chart  of  a  district  with 
I.  Sir  (Jardener  Wilkinson,  Dr.  Graves  and  others  held  the  same 
and  the  former  states  that  such  markings  were  made  upon  the 
by  the  Arabs  in  times  of  danger  to  guide  the  forces  in  their  routes, 
plan  or  chart  idea  was  for  a  time  given  up,  but  upon  the  Cow 
[Half  rocks  Mr.  Wardell  says,  1869:  "  I  can  form  no  idea  of  their 
rt,  but  they  bear  a  strong  resemblance  to  lines  of  earthworks 
nounds  of  the  earliest  periods,"  and  that  "  such  markings  in 
humberland  and  other  northern  counties  are  of  frequent  occur- 
),"  p.  33.  In  the  April  number  of  Chambers'  Journal,  1883, 
r  the  usual  monthly  glance  at  the  arts  or  discoveries  of  the 
ih,  a  paragraph  states  that  these  incised  stones  are  very  nume- 
and  well  known  in  Switzerland,  and  that  in  one  canton  Professor 
iger  has  found  so  many  that  by  placing  them  in  connection 
\s  found  the  whole  to  be  a  chart  of  the  pre-historic  condition  of  that 
m,  as  to  roads,  stations,  settlements,  etc.,  of  times  very  remote 
prior  to  all  history.  In  order  to  trace  this  remarkable  feature 
ler,   I  have  applied  to  the  Messrs.   Chambers,  but  failed  to 
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my  survey, — no  doubt  by  this  time  others  are  to  be  seen,  and  some 
of  those  I  examined  are  buried  under  shingle  -  and  measured  and 
catalogued  those  which  had  any  dimension  exceeding  twelve  inches. 
In  this  way  I  compiled  a  list  of  76  erratics,  ranging  in  size  from 
about  one  cubic  foot  to  over  thirty  feet.  Though  probably  all 
derived  from  the  drift-beds  of  the  cliffs  immediately. adjoining,  where 
the  sections  consist  chiefly  of  the  Purple  boulder  clay  and  inter- 
stratified  gravels,  the  smaller  of  these  blocks  are  laid  upon  a  shifting 
beach,  and  are  thus  liable  to  constant  change  of  size  and  position, 
so  that  it  will  scarcely  be  necessary  to  particularize  them  ;  but  the 
larger  masses  have  stood  without  perceptible  change  of  position  for 
several  years  to  my  knowledge,  and  these  I  shall  describe,  so  as  to 
guide  anyone  interested  in  the  subject  who  may  have  occasion  at 
some  future  time  to  examine  them. 

On  analysis  I  find  that  my  list  contains — 

Per  cent. 

28  Sandstones  and  Grits,  undoubtedly  of  Carbonifer- 7    ^     og.7 

ous  age         •••         ■•«         •••         ••  » . ,  J 

\  6  Limestones,  undoubtedly  of  Carboniferous  age  ...       =       79 

25  Sandstones,  origin  uncertain,  but  suspected  to  be  )    _.     o.>.q 
Carboniferous  ) 

3  Limestones,  origin  uncertain,   but  either  Mag-")    ^       ^.^ 

nesian  or  Carboniferous       ...         ...         . . .  ) 

if     jJaSoiLvo  ...  ...  ...  •..  .•«  ••«  1  ^  \J 

4  Gneissic  and  Schistose  Rocks      ...         ...         ...       ■-=       5 "3 

1  Granite  (?)  ...         ...         ...         ...         ...       =       1  "3 

76  1000 

My  knowledge  of  igneous  rocks  is  unfortunately  very  imperfect, 
so  that  my  descriptions  of  erratics  of  this  class  may  not  be  ver}' 
accurate,  but  the  sandstones  and  limestones  which  I  have  put  down 
as  Carboniferous  I  have  recognized  either  by  their  contained  fossils 
or  by  some  other  well-marked  peculiarity.  My  reason  for  suspecting 
that  most,  if  not  all,  of  the  2')  dubious  sandstones  are  also  Car- 
boniferous is  because  I  have  not  found  among  the  blocks  any 
recognizably  Oolitic-  sandstone  (from  which  formation  it  might  be 
supposed  from  their  appearance  that  some  of  the  rocks  had  come), 
though  fossiliferous  beds  and  beds  with  marked  peculiarities  are  so 
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plentiful  in  that  series ;  and  on  the  other  hand  whenever  close  search 
has  resolved  my  doubts  as  to  a  block,  the  indications  I  have  found  have 
always  gone  to  prove  its  age  to  be  Carboniferous ;  nor  are  there  any 
Jurassic  limestones  among  the  limestones  I  have  examined.  Hence  I 
think  it  probable  that  all  these  sandstone  and  limestone  boulders  have 
had  one  source,  and  that  source  the  Carboniferous,  and  therefore  that 
the  proportion  of  Carboniferous  rocks  in  the  list  may  be  reckoned  at 
certainly  not  less  than  sixty  and  perhaps  as  high  as  eighty  per  cent,  of 
the  whole.  Of  the  remainder  of  the  list  twelve  per  cent,  are  Basalts, 
some  of  which  have  no  doubt  also  come  from  the  dykes  and  sills  of 
the  Carboniferous ;  and  the  remaining  five  boulders  (6*3  per  cent.) 
are  igneous  rocks,  whose  origin,  though  unknown  to  me,  might,  I 
think,  be  determined  by  anyone  who  had  studied  their  parent  masses, 
since  they  are  all  possessed  of  very  pronounced  characteristics. 

It  is  curious,  that  though  the  area  under  consideration  is  sur- 
rounded on  all  sides  by  Secondaries  to  a  minimum  distance  of  sixty 
miles,  I  did  not  come  across  a  single  boulder  of  the  requisite  size  which 
I  could  be  certain  had  come  from  Secondary  rocks  (ignoring  the 
masses  of  chalk  in  the  lower  glacial  gravels,  which  are  scarcely  detached 
from  their  parent  rock),  and  that  the  whole  of  the  boulders  should 
be  far-travelled.  But  it  must  be  remembered  that  I  am  at  present 
dealing  only  with  the  larger  boulders  of  the  drift,  and  that  a  con- 
sideration of  the  smaller  stones  might  give  quite  different  results. 
It  may  be,  too,  that  as  my  work  proceeds  the  relative  proportion  of 
the  rocks  will  alter,  so  that  for  the  present  it  will  be  safest  to  base 
no  conclusions  on  these  results. 

In  the  notes  which  follow  are  enumerated  the  more  important 

boulders  on  the  beach  between  Bridlington  Quay  and  Danes  Dyke 

selected  from  a  List  of  Seventy-six. 

(The  numeral  indicates  the  ordinal  position  of  the  block  in  the 

original  frill  list.    The  sign  +  indicates  that  the  measurement 

after  which  it  is  placed  is  incomplete  owing  to  the  block  not 

being  fully  exposed.) 
Ko. 

5. — Position: — Near   the  drain  at  Sands  Cottage,  embedded    in 

Purple  clay,  four  feet  above  the  beach.     Description : — Greenish 

calciferous  sandstone,  fossiliferous,— K^asts  of  shells.   Age\ — Car- 
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boniferous.     Sh'ipe  and  sue  : — Cube,  with  the  angles  slightly 
rubbed.     23  inches  x  12  x  (22  +.) 
8. — In  the  sunk  roadway  at  Sands  Lane,  apparently  in  Purple  clay 
Fossiliferous   yellow  sandstone.      Carboniferous.      (24  +)  x 
(13  +)  X  —  (Nearly  buried.) 

12. — ^About  500  yards  north  of  Potters  Hill,  on  beach  near  the  clifiF. 
Slab  of  gannister,  with  rootlets.    Carboniferous.    58  x  35  x  13. 

15. — Near  low  water  mark,  on  the  sands  opposite  Sewerby.  Mass  of 
Mountain  Limestone,  much  corroded  by  marine  life,  but  with 
well-rounded  outline,  and  traces  of  smoothed  surface.  Car- 
boniferous.    30  X  f42  +  )  X  (36  + .) 

16. — Near  No.  15.  Greenish  basalt.  Sub-angular  ;  irregular ;  28 
inches  x  18  x  (12  +  .) 

18. — Near  Nos.  15  and  16.  Mountain  Limestone.  Carboniferous. 
Rude  flat-topped  mass,  angles  worn.     60  inches  x  40  x  (24  +.) 

25. — Near  15.    Basalt.    Conical ;  sub-angular.     34  x  33  x  (26  +.) 

27. — Near  15,  but  still  lower.  Mountain  Limestone.  Carboniferous. 
Rude  sphere,  much  hidden,  but  30  to  40  inches  in  diameter. 

29. — ^A  little  north  of  15. — Fine  grained  sandstone,  with  fossils.  Car- 
boniferous.   Rhomboidal.     38  x  33  x  30. 

37. — On  the  beach  near  the  west  fence  of  Sewerby  Park,  near  the 
cliflF.  Coarsely  crystalline  basalt  :  irregular  oval,  41  x  32  x 
(24+.) 

40. — At  low  tide  opposite  Sewerby  Park,  very  conspicuous,  resting 
on  chalk-scaurs.  Hard  calciferous  sandstone  showing  bed- 
ding planes,  pyramidal,  sub-angular,  origin  dubious,  50  x 
46  X  36. 

43. — Near  Cliff,  opposite  *  Trespass-board.'  Fine  mass  of  gneiss, 
with  much  quartz.  Colour,  in  variable  patches,  pink  and  gray. 
Well  smoothed  and  rounded  :  a  flattened  slightly  oblong  disc. 
36  X  33  X  24. 

47. — About  250  yards  east  of  No.  43,  and  a  little  lower  on  the  beach. 
Curious  black  crystalline  mass,  schistose,  with  gnarled  foliation, 
like  gneiss  :  emits  a  strong  odour  under  the  hammer.  Rough 
spheroid,  chipped  by  cartmen.     30  x  24  x  20. 

48. — Nearly  opposite  47,  at  dead  low- water.  Large  conspicuous 
mass  of  fine-grained  grit,  (Carboniferous  ?)    68  x  54  x  52. 
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49  — At  half-tide,  between  47  and  48.  Fine-grained  black  basalt, 
cubical :  seems  to  have  had  glaciated  facets,  but  damaged  by 
cartmen.     42  x  36  x  34. 

56. — Near  CHflF,  just  east  of  Sewerby  Park.  Rounded  mass  of  hard 
dark-gray  gneiss.     29  x  15  x  19. 

57. — 15  yards  further  east.  Curious  block  showing  junction  of  a 
pinkish  granitoid  rock,  with  a  dark  rock  with  black  crystals 
(Homblendic  granite  ?),  the  pink  intruding  in  veins  into  the 
dark  rock.     Rude  spheroid.     28  x  20  x  (15  + .) 

64. — Near  the  first  group  of  hard  gravel-conglomerate.  Fine-grained 
pale  sand-stone  (Carboniferous?),,  oblong,  rounded,  perhaps 
by  the  sea.     38  x  25  x  20 

69. — Near  the  second  group  of  conglomerate  rocks.  Curiously  knotted 
and  fissured  mass  of  limestone,  in  some  places  very  hard  and 
sub-crystalline,  and  in  others  soft  and  rather  sandy  ;  perhaps 
dolomitized.     Magnesian  ?  Rugged  oval.     50  x  38  x  33. 

70. — Near  69.  Dark  greenish  basaltic  rock,  with  distinct  crystals. 
Oblong,  much  worn  by  sea,  but  seems  to  have  had  glaciated 
surfaces.     30  x  25  x  (15  +  .) 

72. — 20  yards  east  of  easternmost  mass  of  hardened  gravel,  on  beach 
approaching  half-tide.  Large  irregular  mass  of  green  gneiss 
or  schist,  with  well  marked  foliation  planes.    54  x  40  x  (36  + .) 


NOTE   ON   DRY   VALLEYS   IN   THE  CHALK. 
BY  THE  REV.  E.  MAULE  COLE,  M.A. 

The  month  of  Januar}^,  1887,  will  long  be  remembered  on  the 
Chalk  Wolds  of  East  Yorkshire,  as  presenting  one  of  the  most  curious 
sights  ever  witnessed.  A  succession  of  firosts  had  frozen  the  bare 
ground  so  hard,  that  no  rain  could  penetrate.  What  little  rain  fell 
was  quickly  converted  into  ice.  The  same  thing  happened  with 
regard  to  subsequent  slight  falls  of  snow.  The  thermometer  was 
never  very  low.  The  snow  partially  melted  and  froze  again,  till  the 
whole  was  converted  into  what  the  Swiss  call  ndv^.  The  roads  for 
miles  and  miles  were  a  sheet  of  ice.  The  turnip-fields  and  grass 
lands  were  also  covered  with  a  coat  of  ice,  and  on  the  slopes  of  the 
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piastuires,  where  the  old  ridges  and  furrows,  with  their  curved  outlines 
like  an  inverted  S,*  mark  the  ancient  method  of  ploughing  with  a 
team  of  oxen,  miniature  glaciers,  half  a  foot  deep,  and  several  feet 
wide,  crept  down  the  furrows  to  join  the  ice-sheet  in  the  broad  bot- 
tom below. 

On  a  sudden  came  a  rapid  thaw ;  and  in  a  few  hours  the  dale 
bottoms  were  converted  into  roaring  torrents,  in  some  cases  3  feet 
deep.  The  ground  was  still  frozen  hard  underneath.  The  melting 
snow  could  not  penetrate,  and  so  "  rivers  ran  in  dry  places."  In 
some  villages,  lying  in  hollows,  considerable  damage  was  done  :  the 
water  filled  the  lower  rooms,  and  the  inmates  had  to  take  refuge  in 
their  upper  chambers. 

Amongst  other  things,  a  rush  of  water  into  a  pond  at  the  head 
of  one  of  the  dales,  caused  the  bank  to  give  way.  The  water  flowing 
over  the  edge  excavated  a  trench  in  the  embankment  29  ft.  long, 
from  1  to  6  fb.  wide,  and  from  2  to  3  ft.  deep.  The  materials, 
consisting  of  sods,  loose  chalk,  &c.,  were  carried  a  considerable 
distance  down  the  dale  bottom.  One  sod,  measuring  3  ft.  by  2  ft , 
was  carried  80  yards.  A  quantity  of  chalk  gravel  was  collected  at  a 
spot  180  yards  from  the  pond,  but  the  largest  mass  was  deposited  at 
a  distance  of  295  yards,  where  the  stream  had  widened  to  about  8 
yards  across.  Smaller  accumulations  of  chalk  gravel  coutiuued  as 
far  as  530  yards. 

The  floor  of  the  dale  was  covered  with  ice.  At  first  the  water 
overflowed  it,  but  after  a  time  excavated  a  passage  under  the  ice ; 
and  standing  on  the  ice  you  could  see  the  water  rushing  underneath, 
transporting  the  chalk  debris  with  it,  and  tearing  up  the  turf. 
Nothing  could  more  plainly  show  what  rapid  denudation  of  the 
chalk  dry  valleys  might  be  carried  on  under  glacial  conditions. 

Shortly  after  making  these  observations,  a  paper,  No.  501, 
"  Abstracts  of  the  Proceedings  of  the  Geological  Society  of  London," 
reached  me,  containing  a  communication  from  Mr.  Clement  KeiJ, 
on  the  origin  of  dry  chalk  valleys,  in  which  the  writer  showed  that, 
with  a  frozen  subsoil,  the  drainage  system  of  the  chalk  might  be 
entirely  modified,  there  being  no  underground  circulation. 

*  Oanon  Taylor.   Domesday  Surrivala.    Contemporary  Review.    Dea  1SS6: 
p.  892. 
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The  discussion  which  followed  in  the  main  approved  of  the 
author's  views. 

The  sight  which  I  witnessed  in  January,  coupled  with  Mr. 
Reid's  paper,  •  leaves  no  doubt  on  my  mind  that  melting  snow, 
traversing  a  frozen  subsoil  of  a  few  feet,  might  produce  the  running 
streams  which  so  many  are  in  search  of,  to  account  for  the  excavation 
of  the  Chalk  valleys.  This  is  a  very  different  thing  from  saying, — 
1,  That  at  a  former  level  of  saturation,  springs  gushed  out  at  the 
head  of  the  dales,  and  formed  surface  streams  ;  or  2,  That  the  dales, 
in  lack  of  surface  streams,  were  excavated  by  streams  subterranean, 
against  both  of  which  hypotheses  I  have  always  protested.  At  the 
same  time  we  must  not  lose  sight  of  the  fact  that  similar  dry  valleys 
exist  in  parts  of  the  world  where  we  can  hardly  expect  to  find  the 
friendly  frozen  subsoil,  where,  in  fact,  it  never  could  have  existed, 
and  that  these  also  have  to  be  accounted  for. 

Whilst  admitting,  therefore,  that  glacial  conditions  were  a  vera 
eiusa  in  promoting  the  denudation  of  the  Wolds,  as  already  stated  in 
my  paper  read  before  the  society  in  1879,*  I  still  adhere  to  the 
opinion  expressed  in  1885,1  that  the  main  agent  is  the  rainfall, 
acting  not  so  much  mechanically  as  chemically. 

All  limestones  are  being  slowly  dissolved  by  the  carbonic  acid 
brought  in  contact  with  them  by  the  rainfall,  and  their  surfaces 
gradually  lowered.  This  can  be  proved  by  the  fact  that  where  a 
large  boulder,  or  a  tumulus  of  clay,  acts  as  a  covering  from  the 
rainfall,  there  the  rock  underneath  is  less  wasted  away  than  the 
surrounding  parts.  A  trough-ihaped  dale  offers  more  surface  to  the 
rain  than  a  level  piece  of  ground  of  equal  width,  consequently  the 
rate  of  chemical  erosion,  in  addition  to  mechanical,  is  greater  in  the 
one  case  than  in  the  other.  In  other  words,  the  dales  are  being 
gradually  widened  and  deepened  at  the  expense  of  the  table-land, 
the  sides  preserving  the  angle  of  repose,  about  30.^ 

I  endeavoured  to  show,  by  a  series  of  tablesj  in  1879,  that  the 
chalk  area  is  being  chemically  lowered  at  the  rate  of  1  ft.  in  rather 

♦  Proceedings  Yorkshire  Geological  Society.    Vol.  VII.   Part  II.:  pp.  128 — 
140.    Origin  and  formation  of  Wold  Dales. 

t  Proceedings.    Vol.  IX.    Part  I.:  p.  114.    Phjaical  Geography  of  East 
Biding. 

t  Prooeedings.    VoL  VII.    Part  II. :  pp.  189-140. 


1m  lliati  6»00e  jwn^  Sach  esqMriniwts  mui  be  mainlf  UaiMire, 
aad  the  increfised  Tain&U  for  the  last  few  years  fllioirs  Ilia*  mj 
esidmaito  of  27i^  inchei^  of  aTerage  lainM  waa  scaiee^  high  enough. 
StiU  it  majrbe  confidentlj  asserfced  that  tiie  result  of  the  oaleulatiims 
IS  not  far  from  the  mark,  and  it  may  be  inteied,  that  for  every  foot 
zemoTed  hem  the  surfiioe  of  the  taUe-Ia&d,  8  ft  at  least  are  remoTed 
firoia  Ibe  sides  and  bottomi  of  the  Tallqrs. 


VOTES  OH  CLAS8IFI0A130HS  OF  OTGLOSTOXATOITS  POLTZOA:  OLD  AHB  HEW. 

BT  GEOBOB  BOBBBT  VIE& 

From  the  time  of  Lamouroux  and  Goldfiiss  to  the  pres^it,  the 
group  of  organisms  which  we  now  characterise  as  Biyozoa,  or 
Polysoa,  have  receiyed  madced  attention  from  naturalists.  Th^e 
has  been,  however,  many  misconceptions  as  to  the  true  affinities  of 
this,  witii  other  groups, — and  many  misunderstandii^  in  con- 
sequence— but  at  the  present  time  Polyzoa  literature  is^^becoming 
rather  abundant,  and  the  misconceptions  are,  to  a  large  extent,  things 
of  the  past. 

With  regard  to  this  preUminaiy  paper,  I  may  be  allowed^to  say 
that  my  object  in  writing  it,  is  to  place  before  the  student  the  aims 
and  outcome  of  the  various  classificatious  of  the  Cyclostomata 
extant,  not  for  any  desire  of  contesting  the  conclusions  of  the 
authors  referred  to,  but  more  for  the  purpose  of  keeping  controversal 
matter  out  of  my  future  papers. 

The  divisions  of   the  Polyzoa   now  generally  recognised  by 

naturalists  : — 

I. — Cheilostomata. 

II. — Cyclostomata ;  and 

III. — Ctenostomata ; 
were  originated  by  Mr.  Busk  in  his  catalogue*  of  the  Marine  Polyzoa 
in  the  British  Museum,  and  in  the  monograph  of  the  Fossil  Polywa 
of  the  Crag-t    After  the  publication  of  the  latter  work,  two  elaborate 
papers  followed  from  the  pen  of  Professor  Smitt,  on  Scandinavian 

*  Parta  I.  and  II.  f  1859. 
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Bryozoa,*  who  accepted  the  divisions,  but  not  the  synoptical 
arrangement  of  Busk.  Professor  Smitt,  however,  based  his  modified 
arrangement  of  the  Cyclostomata,  on  apparently  more  solid  ground 
than  that  of  Mr.  Busk,  bnt  many  of  his  generic  divisons  were 
suggestive,  rather  than  natural.  Mr.  Busk  says :  **  Although 
unprepared  to  follow  Professor  Smitt  in  many  of  his  conclusions, 
and  disposed  to  disagree  with  him  in  many  points  as  regards  the 
limitation  of  genera  and  species,  the  Author  is  fully  convinced  that 
Professor  Smitt's  observations  will  mark  the  commencement  of  a  new 
era  in  the  study  of  the  Polyzoa,  and  that  they  will  serve,  in  many 
cases,  to  indicate  the  direction  in  which  our  attempts  at  their  natural 
classification  should  proceed."! 

In  his  introductory  chapter,J  Mr.  Hincks  says,  respecting  Pro- 
fessor Smitt*s  labours,  that  "  he  has  aimed  at  a  geneological 
classification,  starting  with  the  proposition  tliat  the  variations  of 
species  follow  the  line  of  their  development,  and  may  be  in  a  great 
measure  explained  by  it.  The  Polyzoa  ....  as  compound  animals 
ofi'er  great  facilities  for  the  study  of  the  laws,  and  causes  of  variation. 
The  differentiation  of  the  colony  gives  us  a  series  of  variations, 
running  from  the  early  and  simple  states,  to  the  fully  developed 
form,  which  is  the  parallel  of  the  series  of  differences  amongst 
species."  As  an  example  of  Smitt's  meaning,  Mr.  Hincks  cites  an 
appropriate  example.||  "  Thus,  the  British  species  of  Crissia  represents 
the  evolutional  stages  of  one  and  the  same  type,  of  which  Smitt 
regards  C.  (jeniculali,  Milne-Edwards,  as  the  first  and  simplest." 
There  is  no  doubt,  whatever,  but  that  Professor  Smitt's  classification 
of  Recent  Polyzoa  rests  on  a  thoroughness  of  research,  as  suggested 
by  Mr.  Hincks,  "  and  the  important  contribution  which  he  has  made 
towards  a  natural  system,"  it  is  impossible  to  estimate  too  highly, 
"  however  much  we  may  be  disposed  to  dissent  from  some  of  his 
results."§  Mr.  Hincks  further  remarks, — 1  "  In  his  great  work  on 
the  Embryology  of  the  Polyzoa,  Barrois  contends  that  in  classifying 

♦  British  Fort  Ofver  Scand.  Hafs.  Bryoz      1864-6. 
t  Catalg.  CycloBtomatouB  Poljzoa  (Bosk),  1875,  p.  1. 
X  British  Marine  Polyzoa,  p.  oxx.,  1880.  ||  Ibid. 

§  Brit  Mar.  Polyzoa,  p.  cxxiii.  1  Ibid. 
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these  animals,  account  should  be  taken  of  all  the  forms  in  the  life- 
series  together,  and  sketches  an  arrangement  suggested  by  the  study 
of  the  larvoe  (p.  250),  for  comparison  with  that  of  Smitt,  from  which 
it  differs  in  some  respects." 

One  of  the  real  diflSculties  which  the  systematist  has  to  encounter 
in  dealing  with  Fossil  forms,  is  shown  by  Mr.  A.  W.  Waters,  in  his 
paper  on  the  "  Fossil  Cyclostomatous  Bryozoa,  of  Australia.*  The 
author  says :  "  The  determination  of  the  Cyclostomata  presents 
much  greater  difficulties,  and  is  much  more  unsatisfactory  than  that 
of  the  Cheilostomata,  as  there  are  fewer  characters  that  can  be  used." 
In  classifying  the  Tertiary  Cyclostomatous  Bryozoa,  of  Australia, 
Mr.  Waters  endeavoured  to  free  himself,  to  some  extent,  from  the 
modes  of  other  authors  in  dealing  with  the  group,  and  in  doing  so, 
he  presents  to  the  student  new  lines  of  investigation.  The  size  of 
the  aperture,  as  pointed  out  by  Smitt,  and  re-worked  by  Mr.  Waters, 
"  seems  to  be  fairly  constant  in  the  same  species  The  variation  in 
size  is  not  very  great,  ranging  only  from  0.03  millim.  to  0.2  millim., 
in  all  species  measured  ;  but  anything  greater  than  0.16  millim.,  or 
less  than  0.07  millim.,  is  very  exceptional,"  (p.  675.)  One  of  the 
more  useful  characters  in  the  Cyclostomata  for  determining  specific — 
and  perhaps  even  generic  variation — is  found  in  the  calcareous 
closure,t  which  may  be  noticed  in  some  of  this  Zooecia  of  Keceut, 
Tertiary,  and  even  Cretaceous  Polyzoa.  "  Tlie  position  of  these 
closures,  together  with  the  nature  of  the  perforations,  is  a  character 
of  considerable  importance,"  although  it  is  neither  so  available  nor 
so  iuiportant  as  the  horny  operculum,"  of  the  Chilostomata  (Q.  J.  G. 
Soc.     Vol.  xl.,  p.  675.) 

After  touching  upon  these  purely  structural  features  of  the 
Cyclostomata,  Mr.  Waters  offers  many  suggestions  as  to  the  arran;;e- 
ments  of  the  group,  and  on  this  hea<l  he  does  not  differ  very  materially 
from  that  of  Mr.  Busk  and  Mr.  Hincks,  except  that  in  discussing  the 
merits  of  some  of  the  genera  accepted  by  Ueuss  and  others,  he 
questions  their  value.     These  will  be  referred  to  again  further  on. 


*  Qaart.  Joum.  Geol.  Soo.     Vol.  xl.,  p.  674. 
t  Closure  of  the  Cvcloe.  Bryozoa.    Jour.  Liun.  Soc.     Vol.  xvii.,  p,  -400. 
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In  his  last  work,"^  Mr.  Busk,  in  arranging  the  Gyclostomata,  oi 
the  Challenger  dredgings  followed  that,  which  he  had  previously 
adopted  in  his  Monograph  of  the  Crag  Polyzoa,  1857,  and  in  the 
British  Museum  Catalogue,  Pt.  III.,  1875,  "  the  number  of  species 
procured  by  H.M.S.  Challenger,  belonging  to  this  sub-order,  not 
having  been  sufficiently  large  to  lead  to  any  material  change  in  it." 
In  dealing  with  the  Geological  distribution  of  the  sub-order,  Mr. 
Busk  does  me  the  honour  of  quoting  and  accepting  my  opinions  on 
two  very  important  points.  "  To  the  sub-order  Cyclostomata,  belong 
most  of  the  oldest  Fossil  Polyzoa  that  have  been  found  up  to  this 
time,  whilst  *  as  yet  we  have  no  clear  evidence  that  Cheilostomatous 
types  existed  in  Palaeozoic  times : '  (Vine,  Quart.  Jour.  Geol.  Soc. 
Vol.  xl.,  p.  332.)  Although  in  the  Mesozoic  and  Tertiary  strata  Fossil 
Cheilostomata  are  numerous.  The  palseontological  evidence  as  to 
the  antiquity  of  the  Cyclostomata  is  fully  confirmed  and  strengthened 
by  the  embryological  researches  that  have  recently  been  so  carefully 
and  accurately  made  by  various  authors  :  for  instance,  M.  Barrois 
(Ann  Mag.  Nat.  Hist.,  ser.  15.  Vol.  x.,  p.  391,  footnote)  says  that 
the  study  of  the  structure  of  the  larva,  and  of  the  formation  of  the 
cell  coincides  with  palaeontology  in  furnishing  us  with  perfectly 
concordant  results,  which  are  conclusive  as  to  the  antiquity  of  the 
Cyclostomata."! 

In  his  latest  Palaeontological  paper,  Mr.  A.  W.  WatersJ  remarks, 
suggestively,  as  follows  : — "  I  would  propose  that  we  should  divide 
the  Cyclostomata  into  two  sub-divisions,  namely — first,  the  Paril- 
lelata;  and  secondly,  the  Redan gulnta.  This  would  simplify  the 
arrangement  of  the  larger  groups,  and  so  far  we  gain  by  Mr.  Waters* 
suggestion.  The  lesser  groups,  however,  are  left  nominally  the  same, 
as  arranged  by  Busk  and  Smitt,  and  by  the  Rev.  Thomas  Hincks. 

To  a  large  extent,  Mr.  Waters  has  been  engaged  in  the  study  of 
species  and  groups  of  Cyclostomata,  found  in  the  Upper  Tertiary 
Rocks  of  Australia,  as  well  as  the  more  recent  forms.  The  evidence 
afforded  by  the  study  of  these  is  necessarily  limited,  but  in  every 

*  Report  on  the  Poljzoa  (Challenger  Rep.),  Second  Part  Cjclostomata,  1S83,  p.  ii. 

f  Ibid,  pp.  iii.  and  iy. 
X  Quart.  Joom.  Geol,  Soc.    Aug,  1887.    YoL  42  p.  837. 


850       vms:  OiASsifioatiohs  of  orcLosaxauLTOVB  pqltxoa. 

case  where  it  was  possible  for  him  to  do  so,  rrference  has  been  made 
to  species  of  fossils  found  in  the  Cretaceous,  and  also  in  the  Jmassic 
rocks,  in  the  neighbourhood  of  Caen;  and  the  celebrated  Mssstricht 
beds,  so  ably  illustrated  by  the  labours  of  Lamouroux,  Goldfuss, 
Hanne,  D'Orbigny  and  Hagenow.  Since  then,  however,  many  of  Uie 
beds  of  the  horizons  named  have  been  reworked  by  Dr.  Peigens  and 
A.  M^tmier,  and  the  whole  of  D'Oibigny'a  species  have  been  critically 
examined  by  Dr.  Pergens,  and  I  have  not  the  least  doubt,  but  that 
many  suggestions  will  be  forthcoming,  when  he  arranges  his  notes 
for  pubUcation.  As  it  is,  I  can  only  deal  with  published  papers,  and 
in  several  of  these  I  find  certain  conclusions  arrived  at  by  the  author 
in  his  critical  studies,  which  will  have  to  be  considered  before  a  final 
arrangement  of  the  Cyclostomata  can  be  made.  Thus,  in  their 
joint  paper  on  "  New  Bryozoa  of  the  Upper  Cretaceous,'**  (or  Mses- 
tricht  Beds),  the  authors  establish  a  new  &mily,  and  three  new 
genera,  for  the  reception  of  a  peculiar  group  of  Polyzoa;  and 
in  other  papers  several  of  the  almost  obselete  gei|era,  of  D'Orbigny, 
have  been  consistently  revived.  The  new  Family,  Cambrapomdj^ 
the  authors  place  in  the  "  Centrifugin^s  de  D'Orbigny,  division  des 
Tubulin6s,"  and  the  new  Genera,  are  called  respectively  Camerapora 
(one  species)  ;  Clausacamerapora  (one  species  and  variety)  ;  and 
CurvacameraporOj  also  one  species. 

From  all  this  it  may  be  gleaned  that  although  much  has  been 
done  by  the  authors  who  have  succeeded  Busk  and  Smitt,  much  still 
remains  to  be  done,  even  with  the  proper  classification  of  the 
Mesozoic  Cyclostomata,  let  alone  the  Palaeozoic  groups,  which  are 
now  being  so  elaborately  illustrated  by  Mr.  E.  0.  Ulrich,  Palaeontologist 
of  one  of  the  United  States  Geological  Surveys. 

All  that  I  shall  attempt,  then  in  this  paper,  is  to  place  before 
the  student  of  our  Fossil  Polyzoa,  the  classification  of  the  Cyclosto- 
mato  adopted  by  the  several  authors  already  mentioned,  so  that  he 
may  be  able  to  judge  of  their  relative,  or  suggestive  value. 

The  classification  of  the  Jurassic  Bryozoa,  by  Jules  Haime,*  is 
a  very  simple  afiair  ;  all  his  species — excepting  two — are  placed  in 

*  Memories  de  1a  Soc.  Roy.    Malacologeqne  de  Belgique  Tome  xx.,  1885. 

t  Jarasaio  Brjozoo,  1864. 
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r  to  1000  B.O.  to  seven  or  eight  hundred  of  our  era  we  find  no 
dns  of  idol  worship  of  any  kind,  or  of  carved  temples.  But 
[e  traces  in  the  way  of  symbols  may  be  collected  of  an  undoubted 
le  worship,  in  which,  necessarily,  the  sun  and  moon  form  the 
npal  features.  Nature  worship  in  the  primitive  form,  to  the 
b  Giver  of  Light,  Heat,  and  Life,  has  ever  been  in  the  open  air, 
lugh  the  places  of  meeting  may  at  times  have  been  marked  by 
5ht  stones."  To  which  we  may  add,  as  before,  that  the  stones 
iselves  would  become  marked  by  the  symbols  expressive  of  their 
Upon  Rombalds  Moor  we  have  met  many  such  pillar  stone 
ions,  but  some  of  them  exhibit  unmistakeable  symbols  of  this 
of  marking.  Of  the  second  class  or  type  of  incised  stones  upon 
monuments,  Rombalds  Moor  is  rich,  indeed  contains  more  per- 
than  any  other  place  within  the  same  limits,  say  three  miles 
id  W.  by  one  mile  N.  and  S.  On  the  first  recognisers  of  these  cup 
ing  stones  in  Northumberiand,  viz.  Canon  Greenwell  and  Mr. 
Tate,  both  at  first  sight  thought  that  they  could  trace  the  idea 
px>und  plan  of  forts  or  dwellings,  or  a  chart  of  a  district  with 
I.  Sir  Ghxdener  Wilkinson,  Dr.  Graves  and  others  held  the  same 
and  the  former  states  that  such  markings  were  made  upon  the 
by  the  Arabs  in  times  of  danger  to  guide  the  forces  in  their  routes, 
plan  or  chart  idea  was  for  a  time  given  up,  but  upon  the  Cow 
]!alf  rocks  Mr.  Wardell  says,  1869:  "  I  can  form  no  idea  of  their 
rt,  but  they  bear  a  strong  resemblance  to  lines  of  earthworks 
nounds  of  the  earliest  periods,"  and  that  "  such  markings  in 
humberland  and  other  northern  counties  are  of  frequent  occur- 
t,"  p.  33.  In  the  April  number  of  Chambers'  Journal,  1883, 
r  the  usual  monthly  glance  at  the  arts  or  discoveries  of  the 
;h,  a  paragraph  states  that  these  incised  stones  are  very  nume- 
and  well  known  in  Switzerland,  and  that  in  one  canton  Professor 
iger  has  found  so  many  that  by  placing  them  in  connection 
\a  found  the  whole  to  be  a  chart  of  the  pre-historic  condition  of  that 
m,  as  to  roads,  stations,  settlements,  etc.,  of  times  very  remote 
[)rior  to  all  history.  In  order  to  trace  this  remarkable  feature 
Lcr,   I  have  applied  to  the  Messrs.   Chambers,  but  failed  to 
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in  his  two  British  Museum  Catalogues,  but  the  plan  of  the  synopsis 
generally,  we  owe  to  Professor  Allman  :* — 

Order  I. — Phylactolemata  Allman. 
With  two  Sub-orders. 
„    II. — Gymnolemata  Allman. 
Sub-order  III. — Paludicellea  (fresh  water). 

IV. — Cheilostomata,  Busk  (Marine). 
V. — ^Cyclostomata,  Bu>k  (Marine). 
VI. — Ctenostomata,  Busk  (Marine). 
Only  Sub-order  V.  will  be  dealt  with  in  this  paper,  and  following 
Mr.  Busk,t  I  will  italicise,  as  he  has  done  the  families  and  genera, 
which  contain  living  species : — 
I. — ArticulatsB  s.  radicata5  I.  Crisiidae 


>> 


>» 


}) 


f{a)  Cellulis  distinctis  II.  Idmoneidae 


II. — Inarti- 
culatfe 
s.  adfixa* 


III.  TubuliporidsD 


1.   Crista, 

2.  Crisidta. 

3.  Humera, 

4.  Terebellaria. 

5.  Cricopora. 

6.  Cyrtopora. 

7.  Idmonea, 

8.  Pustulojwra, 

9.  Mesenteripora. 

10.  Tubulipora. 

11.  Aledo. 
IV.  Diastoporida}  12.  Dlastopora, 

13.  Paiinella. 

14.  DUcoporella. 

15.  Dejrancia, 
(/>)  Celluh's  indistinctis  V.  Cerioporidaj  16.  Stellipora. 

17.  Fungella. 

18.  Heteropora. 

19.  Neuropora. 

20.  Alveolaria. 

21.  Spiropora. 

22.  Heteroporella. 


\\ 


♦  Crag  Polyzoa,  pp.  8-9. 
t  Ibid.  p.  91. 
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VI.  Theonoidje       23.  Theonoa. 

24.  Fascicularia. 

25.  Lopholepis. 

26.  Apsendesia. 
VII.  Frondiporidae  27.  Frondipora, 

28.  Truncatnla. 

29.  Distichopora. 

30.  Plethopora. 

It  18  of  no  service  whatever,  to  hide  from  the  student  the 
suggestion  that  the  above  grouping  is  anything  but  natural,  when 
fossil  species  below  the  Crag  are  under  consideration,  or  even  certain 
species  in  the  Crag.  To  a  large  extent  the  grouping  is  built  up  from 
partially  facial  characters,  and  I  am  not  at  all  surprised  to  find 
Palaentologists  oflFering  suggestions,  or  making  re-arrangements  of  the 
family  grouping.  The  family  Cenoporidve  is  particularly  obnoxious, 
for  there  is  not  the  least  affinity  between  the  Spiropora  of  Haime, 
and  the  Htteroporelli  of  Busk.  The  type  of  the  family  Idmoneidae 
should  have  been,  so  far  as  I  am  able  to  judge,  Hmonen,  and  not 
Hornera  ;  then  the  genus  Terehellaria,  as  defined  by  Lamouroux  and 
D'Orbigny,  would  find  no  resting-place  here.  If,  however,  we  accept 
the  genus  as  defined,  and  in  all  probability  limited,  by  Haime, 
Terebellaria  is  a  Diostopora  adhering  to,  and  simulating  the  undula- 
tions or  ramifications  of  the  fossil  organism  to  which  it  is  attached. 
Cricopora  and  Spiroporii,  in  all  probability,  belong  to  the  same 
group,  yet  one  genus  is  placed  in  the  Idmoneida),  and  the  other  in 
the  Cerioporidse— one,  the  cells  distinct ;  the  other,  the  cells  indis- 
tinct. 

Professor  Smitt's  arrangement  of  the  Cyclostomata,* — as  already 
stated — is  open  to  objections,  but  his  grouping  is  by  far  the  more 
natural ;  and  it  must  not  be  forgotten  that  Smitt  treated  of  recent 
Cyclostomata  only,  whereas  Busk  endeavoured  to  grapple  with  recent 
and  fossil  species  in  one  synopsis.  Smitt  arranged  the  Cyclostomata 
as  follows  : — 

Tribe,   Infundibulata,  Gervais. 
Order,  Cyclostomata,  Busk. 

*  Kiit.  Fortneck.    Ofver  Skandinaviens  Uafe  Bryozoer,  1864-65. 
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=  Centrifuginea,  D'Orbigny. 

Sub-order,  Radicellata,  D'Orbigny. 

=  Articulate,  Busk. 

I. — Family  Crisia.  1.  Crisia,  Lamx. 

Sub-order,  Incnistatatse,  D'Orbigny. 

=  Inarticulata,  Busk. 

I.  Tubulinea,  D'Orbigny. 

II. — Family  Diastoporidse.  2.  Diastopora,  Lamx. 

3.  Mesenteripora,  M.  Edw. 
III. — ^Family  Tubuliporidae. 

Sub-genus — 4.  Idmonea,  Lamx. 

Sub-genus — 5.  Phalangella,  Gray. 

Sub-genus — 6.  Proboscina,  Aud. 
IV. — Family  Horaeridse.  7.  Homera,  Lamx. 

V. — Family  Lichenoporidee.        8.  Discoporella,  Gray. 

II.  Fasciculinea,  D'Orbigny. 

VI. — ^Family  Frondiporidse.  9.  Frondipora,  Blainville. 

VII. — Family  Corymboporidse.      10.  Cor3rmbopora,  Mich. 

II.  Defrancia,  Bronn. 
As  already  stated,  Mr.  Busk,  in  the  third  part  of  the  British 
Museum  Catalogue,  agreed  with  Professor  Smitt  in  his  critical 
suggestions,  but  he  failed  to  modify,  to  any  great  extent,  the  synop- 
tical arrangement  of  the  Cyclostomata,  as  adopted  for  the  Crag 
Monograph.  Very  wisely,  the  Family  of  the  Diastoporidiv  is  broken 
up,  and  limited  to  two  Genera — Diastopora  and  Mesenteripora — and 
another  family  founded  for  the  reception  of  a  peculiar  group  of 
Polyzoa,  which  occur  both  Recent  and  Fossil.  The  name  of  the 
typical  genus,  Discnpurella^  is  the  type  of  the  Family  Di.scoporellidie, 
and  th6  included  genera  are — 

Discoporella,  Gray. 
Radiopora,  D'Orbigny. 
Domopora,  D'Orbigny  ;  and 
Defrancia,  D'Orbigny. 
And  the  Frondiporidai  of  the  Crag,  is  changed  to  the  Fasciculinaj  of 
the  British  ]Museum  Catalogue.    As  a  matter  of  course,  the  Famihes 

♦  1875. 


HOLMES:  PRE-HISTORIO  REMAINS  OF  BOMBALDS  MOOR.  SOI 

luA  of  a  true  cross,  with  a  streak  firom  the  top  to  the  angle  of  each 
12m,  bending  to  the  right  of  each  arm  firom  the  centre,  making,  so 
br,  the  whole  of  a  square.  Except  the  circle  and  the  angle  this  is, 
leiliape,  the  most  widely  distributed  figure  in  existence,  and  as 
Igared  at  Ilkley  and  Tossine,  on  the  Swedish  coast,  it  combines  both 
arde  and  angle,  and  forms  the  line  of  beauty  crosswise.  Whatever 
3iij  have  been  its  original  import,  we  can  trace  it  perhaps  first  to 
India,  where  it  remains  as  a  survival  figured  upon  the  footprints  of 
Saddha.  [See  Ferguson,  Schlieman,  and  exhaustively  in  Wareing]. 
Phe  word  itself  is  old  Norse,  fiol;  Ango  Saxon,  fela;  German,  veld  ; 
hglish,  full,  or  many;  and  foot  means  many  footed,  or,  perhaps, 
nn,  stable,  or  abiding.  Repetitions  of  the  form  are  most  numerous 
1  Scandinavia.  It  is  found  upon  veiy  ancient  British  pottery, 
Ichlieman'finds  it  the  most  numerous  figure  upon  the  oldest  whirl 
tones  and  potteiy  markings.  It  is  common  in  Tartary,  Thibet, 
itmrea,  in  Greek,  Roman  and  early  Christian  art.  It  is  assuredly 
re-Christian,  but  brought  into  Christian  monuments  firom  the  third 
y  the  twelfth  centuries,  and  has  come  down  as  a  brassfounder's  bell 
uurk  into  the  17th  century.  [See  Llewellyn  Jewitt,  Reliquary, 
881.]  The  fylfot  is  a  prominent  mark  upon  gold  weights,  brought 
rom  Coomassie,  1873,  where  it  is  evidently  a  survival  along  with 
ther  archaic  figurings  still  in  use.  It  ceased  to  be  used  upon 
Ihristian  crosses  with  the  decline  of  the  Scandinavian  ninic  figurings ; 
ut  it  has  latterly  been  revived,  without  any  other  significance  than 
n  easy  and  effective  form  in  mosaic,  stone,  or  parquetry  wood 
rork.  The  fylfot  figure  usually  stands  along  with  others,  as 
ither  significant  of  something  or  as  an  ornament  along  with  other 
arvings ;  but  at  Ilkley,  in  two  cases,  and  at  Tossine  in  one,  the 
gures  exactly  similar  stand  alone,  or  with  the  least  possible  connec- 
ion  with  others.  It  does  not  look  like  a  Christian  symbol  in  any 
f  these  instances,  being  much  more  complex,  difficult  to  construct, 
nd  is  besides  in  each  case  connected  with  cup  markings  in  the 
gure,  so  tliat  a  Christian  cross  can  scarcely  be  meant.  At  Ilkley  the 
utcurved  line  is  say  three-quarters  of  an  inch  in  breadth,  and  three- 
[uarters  deep,  the  cups  being  about  an  inch  and  half  in  diameter  and 
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Hmcks,'*'  "  as  to  the  name  of  this  Genus  (Entalophora), .  .  .  Bosk 
seems  to  admit  that  in  strict  propriety,  Lamouroux's  designation  is 
entitled  to  precedence ;  but  he  thinks  that,  to  restore Jt  under  ihe 
circumstances,  would  savour  of  pedantry  (Crag  Polysoa,  p  107). 
I  confess  it  seems  to  me  that  the  fewer  departures  from  the  estab- 
lished rule  the  better.  The  accidental  prevalence  of  a  much  later 
name,  does  not  appear  to  be  a  reason  for  retaining  it.  On  the  con- 
traiy,  it  may  be  a  salutary  vindication  of  the  authority  ot  the  law  to 
reject  it  after  such  usurpation.  The  best  cure  for  the  disorders  of 
our  nomenclature  seems  to  be  a  vigorous  application  of  the  principles 
which  are  generally  accepted  for  its  government.  Lfjmouroux't(\  gemtg 
is  charaeUriaed  in  a  well  known  worh  ;  and  both  dia^noaia  and  figure  are 
eufficientfor  identijieaiion  :  its  claim  seems  to  be  complete." 

If  the  acceptance  or  rejection  of  a  generic  term  was  only  a  ques- 
tion of  priority,  as  Mr.  Hincks  seems  to  think,  then,  the  matter 
would  be  very  easily  settled,  as  the  term  Enialopkora  is  by  far  the 
oldest  one.  But  in  this  case  we  have  two  eminent  authorities  eon- 
tending,  not  merely  about  a  name,  but  really  about  a  structural 
peculiarity  which  leads  Mr.  Busk  to  question  the  identity  of 
Lamouroux's  species  as  of  sufficient  authority  to  justify  the  acceptance 
of  the  t3rpical  form  to  which  Lamouroux  gave  the  name  Entalophora. 
In  his  last  work,  Mr.  Busk  discussed  the  whole  question  under  the 
generic  term,  Pu8tulopora4  The  author  says,  "  Although  most 
recent  writers,  including  such  high  authorities  as  Professor  Smitt 
and  Mr.  Hincks,  have  adopted  the  name  Entalophora,  for  the  genus 
here  intended,  I  am  inclined,  with  the  greatest  deference,  to  prefer 
M.  de  BlainviUe's  and  M.  Milne-Edwards*  name,  for  the  reason  that 
the  species  named  Entalophora,  by  Lamouroux,  appears  to  me  to 
differ  in  at  least  one  most  important  respect,  it  may  be  said  from  all 
the  other  known  Cyclostomata,  and  most  certainly  from  all  with 
which  I  am  acquainted,  either  recent  or  fossil,  viz.,  in  the  oppendagef, 
as  he  terms  them,  bei^ig  trumpet  shaped,  or  gradually  increasing  in 
diameter  as  they  increase  in  length.^     Whether  this  arises  from  an 


♦  Brit.  Mar.  Voljzoa,  Vol.  i.,  p.  Aob, 
t  Italics  Mine. 
X  Challenger  Report,  Pt  ii.,  Gyclostomuta,  &c.,p.  IS. 
S  ItalioB  minei  in  aU  ioBtanoeB,  in  the  body  of  the  quotatii/na. 
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error  of  observation  on  the  part  of  Lamouronx,  or  of  his  draughtsman, 
or  is  the  true  condition,  may,  perhaps,  admit  of  doubt :  with  the 
exception  of  M.  Micheh'n  (Iconog.  PI.  Ivi.,  fig.  4),  whose  figure  very 
strongly  resembles  that  of  Lamouroux,  no  one  seems  to  have  recorded 
any  other  form  with  trumpet-shaped  tubes ;  and  as  even  his  figure 
does  not  represent  them  as  having  that  form,  I  am  much  inclined 
to  assume  that  Lamouroux's  specimen  is  unique  in  that  respect,  and 
if  correctly  figured  and  described,  that  it  must,  on  that  account 
alone,  be  referred  to  a  distinct  generic  type  from  all  other  known 
Pustuloporidee,  and  in  fact,  as  above  observed,  from  all  other  Cyc- 
lostomata.  (May  it  not  be  a  coralline  ?)  On  the  other  hand,  M. 
de  Blainville*s  definition  of  Pastulopora,  as  distinguished  firom 
Lamouroux's  Entalophora^  is  so  clear  and  precise,  and  his  genus 
has  met  with  the  acceptance  of  M.  Milne-Edwards,  Hagenow,  Reuss, 
and  numerous  others,  and  in  fact  may  be  said,  until  quite  recently, 
to  have  been  in  full  possession  of  the  field,  that  I  feel  no  hesitation 
in  retaining  it  for  all  forma  with  cylindrical  tubes  of  the  same 
diameter  throughout ;  and  relegating  those  forms,  if  there  really  be 
any,  with  trumpet-shaped  tubes,  to  at  least  a  distinct  genus." 

If  we  revert  now  to  the  Crag  Polyzoa,  p.  107,  we  shall  find  that 
the  opinion  now  so  forcibly  put  by  Mr.  Busk  (Challenger  Rep.,  pt.  ii., 
as  above),  was  only  hesitatingly  adopted  in  the  former  work.  It 
was  not  then  wholly  a  question  of  structure  ;  but,  as  Mr.  Hincks 
says  suggestively,  a  question  of  diffidence  as  to  priority,  or  clearer 
definition.  Mr.  Busk  says  :  "  I  have  adopted  Blainville's  name  for 
this  genus  (Genus  3.  Pustulopora),  more  for  the  reason  that  it  has 
come  into  general  acceptation,  especially  since  its  accurate  definition 
by  Milne-Edwards,  than  because  I  am  satisfied  it  should  have  pre- 
cedence of  Enta'ophora,  a  term  under  which  it  appears  quite  clear  that 
Laviouroux  had  intended  to  include  similar  forms.  The  prior  appella- 
tion, however,  having  fallen  into  abeyance,  except  by  M.  D'Orbigny, 
whose  genus  Entalophora,  moreover,  is  not  confined  to  Cyclostomatous 
forms  only,  it  seemed  unadvisable,  merely  for  the  sake  of  somewhat 
pedantic  propriety  here  to  revive  it." 

Neither  of  these  authors  has  drawn  attention  to  the  fact  that 
Jules  Haime,  in  his  Jurassic  Bryozoa,  only  places  one  species  in  the 
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genus  Entalophora,  while  he  uses  the  term  Spiwpora  for  several 
species  which  would,  under  the  restored,  nomenclature  of  Hincks,  le 
placed  under  Entalophora, 

In  their  joint  memoir  on  the  "  Bryozoa  of  Faxoe  Limestone,"* 
Denmark,  the  authors,  Drs.  Pergens  and  A.  Meunier  have  formulated 
an  entirely  new  arrangement  of  the  Cyclostomata,  so  as  to  meet  the 
necessities  of  grouping  species  having  certain  structural  affinities, 
which,  though  not  apparent  in  the  more  recent  forms,  aie  very 
abundant  in  the  whole  of  the  Mesozoic  Rocks.  So  far  the  authors 
are  to  be  commended,  but  unless  their  grouping  is  studied  in  con- 
nection with  the  species  grooped  together,  the  student  will  miss 
many  of  the  tiner  points  brought  out  by  the  authors  in  the  arrange- 
ment. It  is  here,  and  in  the  Palaeozoic  Rocks,  that  we  begin  to  lose 
the  peculiarities  on  which  the  classsiBcation  of  the  more  recent 
Cyclostomata  are  based ;  and  even  in  his  own  labours  on  the  Upper 
Tertiary  species  of  Australia,  presently  to  be  referred  to,  Mr.  Waters 
has  felt  the  necessity  of  re-introducing  obsolete  genera.  The 
necessity  is  increased  whenever  we  deal  with  the  Polyzoa  critically, 
as  we  go  backward  in  time.  Dr.  Pergens  and  A.  Meunier,  arranges 
the  Cyclostomata  as  follows  : — 

Bryozoa,  Cyclostomata. 
Family  I. — Stomatoporidix).  Stomatopora,  Bromi. 


»> 


II. — Diastoporidse.  Diastopora,  Lamx. 

III. — Entalophoridie  Entalophora,  Lamx. 

Pustulopora,  Blainv. 

Bidiastopora,  D'Orbigny. 

Escharites,  Hageuow. 

Spiropora,  Lamx. 

Sparsicavea,  D'Orbigny. 
IV. — IdmoneidcO.  Idmonea,  Lamx. 

Reptotubigera,  D'Orbigny. 

Hornera,  Lamx. 

Filisparsa,  D'Orbi^niy. 
V. — Tiibigcridie.  Bisidmonea,  D'Orbigny. 


*  La  Faunae  des  BrvozoaireB  GarnmnienB  de  Fnxaj.    Annals  de  la  Soc  Boj- 
Malacol  do  Belgeque.    Tome  xxi,  188G. 
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^  technical  name— a  streak  or  groove  may  pass  away,  or  may  run 
towards  or  join  some  other  cup  or  circle,  and  so  connect  them. 
Bometimes  a  streak  or  groove  appears  to  he  the  principal,  which 
flie  other  figures,  t.0.,  cups  and  rings  appear  to  be  attached,  but 
generally  the  circles  are  the  feature,  and  the  connections  secondary. 
Bometimes  a  rude  circle  or  boundary  of  other  shape  appears  to  sur- 
imind  or  inclose  cups.  The  streak  or  connexion  usually  goes  direct, 
bat  occasionally  it  varies  and  bends,  much  like  a  road  or  stream. 
TlieBe,  which  may  be  called  the  typical  forms,  are  given  by 
Sir  Jas.  T.  Simpson  as  such,  along  with  others  of  complex  order  and 
iDfiDy  which  may  be  designed  to  represent  some  things  of  order  or  pur- 
poee.  No  one  hypothesis  appears  to  account  for  or  include  the  whole 
of  the  peculiarities  of  the  cup  and  ring  or  inscribed  rocks.  With 
oonsiderable  diffidence,  but  with  a  full  conviction  of  the  fact,  I  sub- 
mit that  a  twofold  aspect  of  a  common  feeling  or  intention  can  be 
traced,  which  may  account  for  all  and  every  figuring  that  I  know  of. 
The  general  principle  or  object  arises  in  our  common  humanity  tend- 
ing to  represent  externally  that  which  we  feel  to  be  of  importance,  or 
we  deem  to  be  necessary  or  advantageous. 

In  this  way,  the  sun,  moon,  and  external  phenomena  of  nature 
may  become  symbols,  and  worshipped  as  the  objects  significant  of 
production;  and  the  organs  of  the  natural  functions  may  be  figured 
as  indicative  of  the  passions,  and  of  their  good  or  evil  held  to  be 
actual  at  the  time.  The  phallus  or  Lingam,  and  the  Yoni,  or  crescent 
moon,  have  everywhere  been  used  as  the  male  and  female  emblems, 
and  as  implying  increase,  production,  and  blessing.  In  the  end,  the 
very  emblems  became  themselves  symbolised  into  conventional,  simple, 
or  more  complex  forms.  Thus  the  circle  or  hollow  dot,  or  cup  and 
rings,  are  figured  as  symbols  of  the  sun,  as  the  sun  itself  was  the 
symbol  of  increase  and  production.  Growing  more  complex,  the 
sarpent  represents  the  sun  for  both  good  and  evil,  as  the  action  of  the 
sun  indicated  in  effect.  It  is  a  most  interesting  study  to  follow  the 
order  of  symbolism  or  connection,  behind  the  sun  and  the  serpent, 
for  good  and  for  evil ;  but  in  result,  each  and  all  were  used  and  figured 
as  co-related  and  often  identical.  That  this  form  should  be  common 
and  extend  from  India  to  Egypt  and  as  far  south  as  Fiji  is  remarkable, 
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ut  tbe  evidences  are  clear  in  the  eiiuJlar  t'onn  and  signiliaa*  ^ 
"he  forms  or  modes  of  phallic  symbols  vary  in  different  con 
Ithoagh  the  principles  and  meaniugs  are  identicaL  In  iha  Nortl^ 
'hor'a  Haimner  and  the  Fylfot  were  identical  w:th  the  Ti«  ibA 
<erpent  of  India,  and  of  tho  Bull  and  Cow  or  Isaa  &aA  Uomt  of 
!g3rpt,  and  of  Jumbo  in  Africa  and  Fiji.  These  sj-mbols  all  IjpiiW 
he  ideaa  of  the  powers  of  nature,  and  of  the  estimate  iu  wiucb  iW 
rere  held. 

It  is  at  this  stage  of  humiin  evolution  and  art  that  we  atuibilt 
lie  rearing  of  pillars,  and  the  erection,  formation,  and  modJIiiatifln  of 
'rude  stone  monuments"  all  over  the  world.  Feelings b common 
rill  naturally  generate  ideas,  and  even  symbols  in  common,  oudn 
iven  conditiouB,  without  any  communication  or  personal  associitioiu. 
Ve  may  thus  understand  that  the  high  monolith  of  Radstone,  i» 
iorth  Yorkshire,  and  the  Devil's  Arrows  of  Boroughbridge  mar  Ik 
racted  for  the  same  rea.son  as  those  of  Camack,  in  flritany.  So  «a 
lau  realise  tiiat  the  circles  of  Salkeld,  near  Penrith;  of  Arberlaw, ia 
)erbyahire;  and  of  Stonehenge,  near  Salisbury,  with  thousuiilt  i^ 
thers  widely  separated  all  over  the  world,  may  originate  iu  a  auamin 
ictiliii^'  which  naturally  exhibits  itself  in  a  siniilnr  wny  at  timci  iw 
places  moat  remote.  We  can  trace  how  a  single  stone  may  increase 
into  a  circle  or  vary  to  a  Dolmen  or  Cromlech,  Or  we  can  reali* 
how  such  memorials  may  be  identified  with  sacred  events,  as  Jacob's 
Pillar,  or  the  Stone  Ezel  of  i,  Samuel  xs.  19,  or  to  the  grave  stones  rf 
this  day. 

Stone  pillars,  or  other  symbolic  monuments,  would  natuiallj  bs 
figured  by  the  symbols  further  expressive  of  their  own  import ;  and 
we  may  thus  account  for  all  the  cups,  rings,  circles,  ovals,  spirals,  and 
serpentine  markings  found  upon  pillar  atones,  of  which  the  figuiiag 
upon  the  Cidder  Stones,  near  Liverpool,  figures  by  Sir  Jas.  Y.  Simp- 
son, and  the  phallic  stones  iu  Vol.  II.  of  "  Fiji  and  the  Fijians,"  I^ 
220,  are  char.icteristic  examples.*  Of  their  import  Mr.  J.  B.  Wir- 
ing, in  his  able  work  on  the  "  Origin  and  Progress  of  S)Tiibcl 
Worship,"  [London,  1874,  p.  95]  says  "Through  the  unknown i^» 


vine:  classifications  op  cyclostomatous  polyzoa.         361 

Tubulipora. 
Fascicularia. 
Supercytis. 
II. — Rectangulata,  Waters.  Lichenopora. 

Reptocavea. 
Heteropora. 
Crisina. 
Crassohomera. 


As  the  present  papers  will  form  the  beginning  of  a  series  on 
Jurassic  Polyzoa — both  British  and  Foreign — I  can  only  feebly  indicate 
the  line  of  inquiry  that  I  shall  occcupy  in  my  descriptions.  In  the 
first  place  it  may  be  well  to  notice,  that  the  only  Jurassic  Monograph 
which  we  have  for  reference  is  that  of  Haime,  which  was  published 
in  the  Memoirs  of  the  Geological  Society  of  France  in  1854.  In  this 
work  the  author  described  Caen  and  Ranville  examples  as  well  as 
British,  and  in  many  cases  the  British  examples  fell  under  the  head 
of  a  type  described  from  a  foreign  source.  There  was  no  objection 
to  this,  but  it  frequently  happens  that  the  British  example  differs 
in  some  few  particulars — which  will  be  referred  to  in  the  course  of 
descriptions — and  these  minute  differences  are  often  very  perplexing 
to  the  young  student.  Then  again  I  have  not  been  able  to  trace 
the  resting-place  of  the  British  type  specimens  of  Haime  Many  of 
them  were  supplied  to  him  from  private  cabinets,  but  I  am  unable 
to  say  whether  the  whole,  or  any  part  of  them  were  placed  in  any 
English  museum.  In  the  second  place,  there  was  no  public  collection 
of  the  Caen  and  Ranville  fossils  to  refer  to  until  recently.  For  some 
time  past  I  have  been  collating  a  fine  series  of  Caen  Polyzoa  for 
the  purpose  of  description,  which  belongs  to  the  Northampton 
Museum;  and  as  much  as  possible  I  shall  refer  to  these  specimens  in 
the  course  of  my  descriptions.  Then  there  is  a  fine  series  of  British 
examples  in  the  cases  of  the  School  of  Mines,  and  some  in  the  Bntish 
Museum.  Recently,  however,  I  have  been,  through  the  kindness  of 
Dr.  Pergens,  supplied  with  a  really  good  series  of  Mesozoic  Polyzoa 
from  various  foreign  horizons,  and  these  bear  the  original  names 
given    to    them    by    Lamouroux,   Goldfuss,   Michelin,  D'Orbigny, 
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Bbigenow,  and  Haime,  00  that  I  ahall  have  now— which  I  did  not  at 
one  time  have — ayailable  material  for  the  purpose  of  institatiiig 
comparisons  between  the  British  and  the  Foreign  species.  Aft^ 
Haime  Professor  Brauns^  able  paper  on  Jurassic  Bryozoa  found  in 
the  neighbourhood  of  Metz,  is  a  valuable  addition  to  Jurassic 
Polyzoa  literature.  Then  four  papers  by  myself— -1,  Notes  on  the 
Family  Diastoporidad.  Quart.  Jour.  Oeol.  Soc.,  Aug.  1881»  pp  381- 
890 ;  2,  Brit.  Assoc.  Report  on  Fossil  Polyioa,  Jurassic  spedeB, 
British  Area  only.  Brit.  Assoc.  Rep.,  1882-3.  3,  Notes  <m  Polyna 
found  in  the  Boring  at  Richmond.  Quar.  Jour.  GeoL  Soc.»  Not.  1884. 
4,  Jurassic  Poljrzoa  in  the  neighbourhood  of  Nordiamptcm ;  Joura.  of 
the  Northampton  Nat.  Hist.  Soc.,  1886.  There  is  also  a  paper  on 
Jurassic  qiecies^by  F.  D.  Longe,  F.6.S.,  on  the  Relation  of  the  Eschaioid 
Forms  of  Oolitic  Polyzsoa,  &c.  Geo.  Mag.»  1881.  Besides  these 
there  are  scattered  remarks  in  species  found  in  papers  by  authors 
when  describing  Polyxoa  from  other  horizons  which  will  be  xefianed 
to  inpassiag. 

I  have  already  indicated  the  leading  ideas  of  Mr.  A.  W.  Waten, 
in  his  several  papers  on  Australian  Tertiary  Bryozoa ;  and  in  my 
future  studies  of  this  interesting  group  of  fossils,  I  shall  note-if 
there  be  any  to  note — ^peculiarities  of  structure  indicated,  viz.,  the 
"  closure,"  puncturing  of  the  cells,  growth,  and  arrangement  of  the 
cells  in  the  colony. 

I  shall  be  glad  of  any  help  that  can  be  given  to  me  by  collections 
in  this  labour  of  love ;  and  I  hope  that  much  of  the  material  that 
is  hidden  away  in  cabinets  will  be  brought  to  light,  and  made 
available  to  the  students  of  British  Jurassic  Polyzoa. 

*  Brjozeen  des  mibtleren  Jura  der  Gkrgend  von  Metz,  in  Zeitscher,  D. 
DeutBch.  Oe6.  Bd  xxxi.,  1879. 
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>m  bygone  ages.  For  similarity  to  particular  figures  upon  various 
>nes,  apparently  exceptional,  just  take  the  general  plate  of  British 
ffrows  near  Stonehenge,  given  p.  543  in  Fosbrooke's  Antiquities, 
43;  and  the  similar  plate  of  forts,  earthworks,  tumuli,  circles,  and 
mpe,  p.  557,  and  outline  them  upon  stone,  when  every  feature  of 
e  figuring  given  by  Sir  James  T.  Simpson  in  his  work  may  be  seen, 
ly  o{);en  plainer  for  comparison  upon  paper. 

This  stone  marking  would  be  the  way  they  would  do  them,  and 
ey  could  do  no  other,  or  at  least  in  no  better  way.  That  in  other 
nes,  with  a  country  so  sparce  of  inhabitants  and  difficult  to  track 
rough,  there  would  be  a  need  of  guide  posts  is  evident,  and  there 
old  be  no  plainer  or  simpler  way  of  direction  at  the  time,  than  to 
ore  places  according  to  these  peculiarities  and  relations  to  each 
ber  in  roads  and  wajrs.  The  subjeclr— cup,  ring,  oval,  or  serpentine 
ms — say  of  sjrmbol  worship,  or  supersition,  being  inscribed  upon 
mes,  serving  its  purpose,  would  be  naturally  followed  by  similar 
nsions  to  indicate  other  purposes  than  such  worship,  and  hence 
»ne  marking  would  become  common  for  all  purposes  for  which  it 
lid  be  used.  But  where  the  purposes  varied  the  signs  would  be 
aL  We  thus  find  that  the  simplest  form  of  nature  worship,  is  the 
«t  extensive,  in  fact  everywhere  where  men  have  felt  the  influence 
nature  and  the  desire  to  worship.  But  whether  the  advanced  and 
►re  complex  figurings  be  charts,  ground  plans  or  not,  they  are  much 
»re  circumscribed  in  extent  and  much  more  confined  to  special 
alities. 

Upon  Rombalds  Moor  we  have  two  specialties,  the  ladder  or 
p-like  forms,  leading  up  to  cups  or  rings,  and  the  fylfot  form  upon 
>  Addingham  side  ridges.  Upon  the  hypothesis  that  the  stone 
xking  upon  Panorama  rocks  are  the  charts  of  a  district,  and  the 
presentation  of  things,  I  should  for  illustration  refer  to  the  arched 
3ular  mounds  of  Algeria,  pp.  398-9,  400-1-2  of  Ferguson's  R.  S. 
muments  ;  and  to  those  in  India,  pp.  490-1  of  the  same  work.  The 
w  Zealand  bure,  or  temple,  could  not  be  figured  better  upon  stone 
m  the  two,  three,  or  four  ringed  cups,  with  the  well  marked  steps 
to  them,  seven  in  number,  upon  twelve  of  the  romantic  rocks  of 
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we  arrive  at  Cutting  No.  5,  which  fonns  the  entrance  to  the  tnnneL 
It  is  about  120  yards  long,  and  at  the  mouth  of  the  tunnel  60  feet 
in  deptL    This  is  likewise  through  bouldw  clay.    Along  tiie  mdes 
of  the  cutting  were  huge  heaps  of  the  boulders  which  had  been 
extracted  ;  these  were  carefully  examined,  and  appeared  to  be  nearly 
all  local  gritstones  or  mountain  >  limestone.    This  boulder  clay  rests 
directly  upon  the  limestone,  and  a  section  was  seen  showing  the 
junction,  the  limestone^  dipping,  at  an  angle  of  about  55  degrees. 
Where  the  boulder  clay  had  been  entirely  removed,  the  weathered 
surface  of  the  limestone  was  exposed,  and  this  showed  well  the 
corrugations  arising  from  denudation  so  £Euniliar  upon  limestone 
surfaoee.    When  makilig  tiiia  cutting  a  pot-hole  was  discovered  in 
the  underisring  limestone,  full  of  peat  and  silt^  it  was  excavated  and 
drained  for  a  depth  of  6  feet,  and  then  filled  up  with  sk»i&    Tba 
tunnel  will,  when  completed,  be  220  yards  in  length,  and  lies  about 
due  north  and  soutL    The  strata  met  with  thus  fiur  in  excavating 
the  tunnel  are  boulder  clay  and  limestone,  the  fbtmer  interbedded 
with  gravel  and  silt,  and  again  limestone,  through  which  they  were 
then  driving.    From  the  top  of  the  tunnel  (which  runs  under  the 
western  spur  of  Haw  Bank  Quarry)  a  magnificent  view  was  obtained, 
right  in  front  being  Embsay  Crag,  with  the  pretty  village  of  Embsay 
nestling  beneath;   sweeping  eastwards  are  Halton  Heights,   with 
the  thickly  wooded  hamlet  of  Halton  East ;  further  on  Simon's  Fell 
and  Bearasley  Beacon.     Turning  to  the  south-east  could  be  seen  one 
of  the  long  ridges  of  Skipton  Moor;  on  the  opposite  side  of  the 
Skibeden  Valley,  westwards,  the  horizon  could  be  seen  bounded  bj 
Pendle  Hill,  and  Longridge  Fell  in  Lancashire  ;  working  round  north- 
wards are  the  gritstone  peaks  of  Flashy  Fells  and  Rylstone  Fell, 
till  the  circuit  was  completed  by  Crookrise  and  Deer  Gallows  on 
Embsay  Moor,  one  of  those  majestic  stretches  of  landscape  which 
enables  the  geologist  to  grasp  the  physical  features  around  him. 
The  other  entrance  to  the  tunnel,  which  is  approached  by  cutting 
No.  5a,  is  a  little  over  600  yards  in  length,  and  greatest  depth  60 
feet  (at  the  mouth  of  the  tunnel).     The  lowermost  bed  was  again 
the  stiff,  blue,  stony  till,  overlaid  by  fine  loamy  sand  showing  bedding 
planes,  some  being  cross-bedded,  this  was  capped  by  another  clay, 
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that  of  a  trae  cross,  with  a  streak  firom  the  top  to  the  angle  (^  each 
inn,  bending  to  the  right  of  each  arm  from  the  centre,  making,  so 
Sur,  the  whole  of  a  square.  Except  the  circle  and  the  angle  this  is, 
perhaps,  the  most  widely  distributed  figure  in  existence,  and  as 
Sgared  at  Ilkley  and  Tossine,  on  the  Swedish  coast,  it  combines  both 
circle  and  angle,  and  forms  the  line  of  beauty  crosswise.  Whatever 
Diay  have  been  its  original  import,  we  can  trace  it  perhaps  first  to 
India,  where  it  remains  as  a  survival  figured  upon  the  footprints  of 
Buddha.  [See  Ferguson,  Schlieman,  and  exhaustively  in  Wareing]. 
Fhe  word  itself  is  old  Norse,  fiol;  Ango  Saxon,  fela;  German,  veld  ; 
English,  full,  or  many;  and  foot  means  many  footed,  or,  perhaps, 
inn,  stable,  or  abiding.  Repetitions  of  the  form  are  most  numerous 
in  Scandinavia.  It  is  found  upon  very  ancient  British  pottery, 
Schlieman^finds  it  the  most  numerous  figure  upon  the  oldest  whirl 
itones  and  pottery  markings.  It  is  common  in  Tartary,  Thibet, 
Btmrea,  in  Greek,  Roman  and  early  Christian  art.  It  is  assuredly 
jre-Christian,  but  brought  into  Christian  monuments  from  the  third 
bo  the  twelfth  centuries,  and  has  come  down  as  a  brassfounder's  bell 
nark  into  the  17th  century.  [See  Llewellyn  Jewitt,  Reliquary, 
1881.]  The  fylfot  is  a  prominent  mark  upon  gold  weights,  brought 
Brom  Coomassie,  1873,  where  it  is  evidently  a  survival  along  with 
3ther  archaic  figurings  still  in  use.  It  ceased  to  be  used  upon 
Christian  crosses  with  the  decline  of  the  Scandinavian  runic  figurings ; 
but  it  has  latterly  been  revived,  without  any  other  significance  than 
m  easy  and  effective  form  in  mosaic,  stone,  or  parquetry  wood 
work.  The  fylfot  figure  usually  stands  along  with  others,  as 
3ither  significant  of  something  or  as  an  ornament  along  with  other 
carvings ;  but  at  Ilkley,  in  two  cases,  and  at  Tossine  in  one,  the 
figures  exactly  similar  stand  alone,  or  with  the  least  possible  connec- 
tion with  others.  It  does  not  look  like  a  Christian  symbol  in  any 
rf  these  instances,  being  much  more  complex,  difficult  to  construct, 
and  is  besides  in  each  case  connected  with  cup  markings  in  the 
figure,  so  tliat  a  Christian  cross  can  scarcely  be  meant.  At  Ilkley  the 
outcurved  line  is  say  three-quarters  of  an  inch  in  breadth,  and  three- 
quarters  deep,  the  cups  being  about  an  inch  s^d  half  in  diameter  aiid 
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leptb.  St«p1ious  says  th&t  in  Scandinaria  this  figure  mmu  IWi 
laniTuer,  or  power ;  Cox,  in  Aryan  mTthologj'.  recognises  the  mill 
lad  feniftle  symbols,  in  which  idea  Inmaa  agrees.  In  China  it  ii 
Tom  as  a  charm,  and  one  Italiao  antiquary  savE  "  it  ia  an  emUaB 
»f  Libitina,  or  Persephone,  the  awfiil  Queen  of  the  Shades."  Othni 
my  it  fiignifiea  fire,  water,  and  the  union  f?)  of  the  two,  etc.  [S« 
iVarein^,  pp.  10-40.]  The  fact  is,  while  doubtless  it  had  a  meuiog 
vherever  first  used,  it  has  now  lost  all  m^ajiing  to  us.  But  thwtit 
itanda  at  Illdey,  by  whom  broiight,  or  with  what  intention,  i> 
Jike  a  puEzle  and  a  mystery.  The  conclusion  that  certain  of  tliesa 
Dysterious  roclt  markings  are  the  emblems  of  ancieut  superstition— 
ind  the  symbols  of  uatnre  or  sun  worship,  appears  to  be  as  well  «»■ 
^ned  HA  tlic  reUtious  of  the  subject  and  the  conditions  admit  ot  9a 
ither  solution  is  equally  tenable  relating  to  that  claas  of  cup*  ud 
inga,  which,  as  before  indicated,  are  frequently  found  upon  upri^ 
ir  pillar  stones.  Upon  those  more  complex  or  chart-like  Ggmiigi 
he  conclusions  are  not  so  definite  nor  so  generally  accepted.  Bat 
lelioving  that  it  has  the  best  both  interaal  and  external  evidenct  tf 
probability,  we  are  justified  in  accepting  it  for  the  time  being,  ui 
until  a  more  exteiidei!  nhservatinu,  if  not  pusitivt'  investiiriticu  ty 
pick  and  shovel,  shall  demonstrate  the  fact  or  disprove  the  hypo- 
thesis. The  position  of  the  stones  bearing  figures  upon  Rombsld" 
Moor  may  be  described  negatively  as  having  no  fixed  inclination. 
They  lay  at  all  angles  of  the  compass,  and  in  various  degrees  of 
inclination  from  horizontal  to  vertical.  Only  ten  groups  of  fipuinp 
are  known  on  the  south  side  of  the  central  ridge  of  the  moor.  T« 
stones,  figured  by  Mr.  Glossop  in  the  Bradford  Antiquay,  Sept., 
1882,  are  near  tfl  the  Baildon  Moor  grave  mounds,  described  on » 
previous  page  ;  and  two  or  three  others  are  upon  Bracken  HiH 
Green,  at  the  top  of  Shipley  Glen.  They  are  eviilently  of  the  chut 
type.  All  else  that  I  know  are  upon  the  north  face  of  RombJis 
Moor,  at  elevations  of  from  seven  to  eight  liundred  feet  above  the  w 
level.  They  will  extend  from  Addiiigham  to  Menstone,  near  four 
luiies,  in  a  direct  line  ;  and  though  a  few  are  or  have  been  covered, 
and  one  was  evidently  not  in  situation,  the  figures  may  be  geuerallj 
described  as  being  cut  upon  good  sized  stones  in  important  positions- 
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tortioD,  it  may  be  stated  that  these  beds  dip  respectively,  beginning 
at  the  left  or  north  side  of  the  section,  60  degrees  N.W.,  52  degrees 
S  E,  75  degrees  N.W.,  10  degrees  S  E.  The  rock  thus  l»ent  is  the 
mountain  limestone,  very  similar  in  composition  to  the  Skipton  Rock 
already  named.  There  are  three  great  leading  causes  to  account  for 
this  splendid  example  of  contortion ;  firstly,  immense  lateral  pressure ; 
secondly,  the  slow  and  very  gradual  operation  of  the  same ;  and 
thirdly,  the  pressure  during  crumpling  of  a  vast  thickness  of  over- 
lying strata,  since  removed  by  denudation.  On  the  north  side  of  the 
quarry  was  observed  a  good  example  of  "  slickensides ; "  it  was 
finely  polished,  and  the  groovings  or  stria)  were  remarkably  distinct. 
A  little  way  fi-om  this  section,  a  hurried  glance  was  taken  at  the 
Wheelam  Rock  Quarry,  where  there  is  another  fine  example  of 
contorted  limestone  beds.  The  limestone  lias  a  dip  of  65  degrees 
S.S.E.,  but  inside  the  quarry  the  beds  tilt  up  again,  and  form  a 
striking  example  of  a  synclinal  or  trough.  The  railway  was  again 
resumed,  and  an  embankment  traversed,  about  1,000  yards  in  length, 
under  which  was  found  in  foundations  for  bridges  and  culverts,  hard 
black  and  brown  shales.  A  short  walk  brought  the  party  to  a  point 
where  the  line  passes  through  the  lower  side  of  a  quarry  belonging 
to  the  Duke  of  Devonshire,  and  worked  for  limestone ;  this  is  used 
for  road  metal,  and  also  burnt  for  agricultural  purposes.  This 
quarry,  known  as  the  "  Hambleton  Rock,"  is  famous  for  evidence  of 
the  great  geological  disturbance  already  referred  to.  On  the  eastern 
side  of  the  quarry  could  be  seen  the  various  beds  of  shale  and 
limestone  (which  were  very  distinctly  laminated)  dipping  to  the 
N.W.,  at  an  angle  of  about  40  degrees,  then  turning  at  a  sharp 
angle  and  becoming  vertical.  The  beds  were  seen  to  continue  thus 
vertical  to  the  west  side  of  the  quarry,  and  indeed,  near  the  summit 
of  the  section  in  one  spot,  even  to  turn  over  a  little  upon  themselves, 
thus  actually  reversing  the  order  of  deposition.  The  dark  coloured 
limestone  was  traversed  by  innumerable  veins  of  calcite,  which  were 
approximately  transverse  to  the  surface  of  the  beds.  An  embank- 
ment was  passed  over  about  a  quarter  of  a  mile  in  length,  on  which 
will  be  situated  the  Bolton  Bridge  Station,  distant  from  the  Devon- 
shire Arms  about  three  quarters  of  a  mile.    The  Cutting  No.  9  was 
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then  entered  about  400  yards  in  lengdL    The  greatait  depth  is 
31  feet,  and  here  the  Toredale  Rocks  are  exposed.     Hi^  oonsist 
largely  of  black  shales,  but  contain  also  beds  of  earthy  aftd  samfy 
limestones  and  sandstones.    In  this  catting  the  beds  oheetwei  were 
black  shales  dipping  to  the^S  K,  at  an  angle  of  25  degrtes,  and  a 
little  forther  on  were  bedsof  black  limestone,  which  had  beeli  stained 
by  decomposed  organic  matter,  for,  on  breaking  pieces  off,  a  pecnluur 
fetid  smell  was  felt,  somewhat  resembling  that  from  petroleum.    Hie 
dip  soon  caused  these  strata  to  disappear,  their  place  being  taken  bya 
drab-coloured,  fine-grained  gritstone,  containing  specks  of  mica.  Hut 
was  evidently  a  valuable  stone,  as  it  had  been  used  for  bridges,  ftc 
We  emeiged  upon  an  embankment  about  350  yards  in  length,  and 
from  this  point  excellent  views  were  obtained.  Another  cutting,  aboat 
300  yards  long  follows,  not  yet  commemDed.    We  now  arrived  at 
the  deep,  well-wooded  ravine  of  Lob  GiU,  cut  through  the  TOTsdak 
shales  by  the  action  of  a  small  rivulets    Here  and  thore  the  diabi 
were  exposed,  weathering  into  their  original  state  of  clayey  mud. 
The  ravine  wiU  eventually  be  crossed  by  a  viaduct  of  five  arches,  st 
a  height  of  70  feet  above  the  bed  of  the  stream.    The  Cuttiog 
No.  10a  was  now  traversed  about  300  yards  in  length,  with  a 
maximum  depth  of  26  feet.     The  black  shales  were   extremdj 
bituminous.     Another  short  embankment,  about  200  yards  in  length, 
was  then  crossed  to  Cutting  No.  11,  about  250  yards  in  length,  with 
a  maximum  depth  of  17  feet.     For  about  70  yards  at  the  Skipton 
end  of  the  cutting  a  yellow  clay  was  noted  filling  up  a  depression  in 
the  strata.    Then  the  gritstones  re-appeared,  the  latter  becoming  as 
we  passed  more  shattered  in  their  character,  and  containing  con- 
cretions or  nodules  largely  charged  with  iron.     When  broken  these 
nodules  displayed  a  number  of  concentric  coats.     In  this  cutting, 
also,  nearer  the  Ilkley  end,  the  sandstone  was  observed  interbedded 
with  shales,  the  former  in  one  great  example  stretching  like  a  tongue 
into  the  latter.     Crossing  another  embankment,  a  little  over  300 
yards  in  length,  we  entered  Cutting  No.  12,  about  530  yards  long, 
with  a  maximum  depth  of  10  feet.     This  was  cut  through  a  yellow 
stony  clay,  but  no  large  boulders  were  seen.   An  embankment,  nearlj 
600  yards  in  length,  had  now  to  be  traversed  to  reach  CuttiiV 
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No.  13,  which  was  entirely  cut  through  boulder  clay.  It  had  a 
length  of  300  yards,  and  its  greatest  depth  was  22  feet.  Some  large 
boulders  of  encrinital  limestone  with  ice  scratches,  had  been  taken 
out  of  this  clay ;  others  of  gritstone,  some  yellowish,  some  various 
shades  of  a  red  colour.  An  embankment,  some  500  yards  in  length, 
brought  the  party  to  the  point  where  the  railway  crosses  the  main 
street  of  Addingham  by  a  bridge  of  52  feet  span.  We  now  went  a 
short  distance  into  a  cutting,  which  will  be  eventua'ly  1,300  yards 
long,  to  note  the  boulder  clay  through  which  it  is  cut.  It  is  of  a 
dual  character,  the  upper  being  a  yellow  clay,  containing  prin- 
cipally blocks  of  local  gritstone ;  the  lower  division  a  stiflF  dark  blue 
tenacious  till,  containing  a  quantity  ^f  rounded  and  subangular 
blocks  of  limestone  and  sandstone,  many  of  the  former  ice 
scratched.  The  blocks  of  limestone  were  observed  to  be  much  more 
numerous  in  the  lower  division  than  in  the  overlying  yellow  clay. 
The  few  remaining  cuttings  in  the  Ilkley  direction  are  also  through 
similar  clays,  some  showing  the  junction  in  a  marked  manner,  but 
they  do  not  call  for  any  detailed  notice. 


NOTES  ON   FLINT-FLAKE  IMPLEMENTS  FOUND    IN     THE    ISLE    OF    MAN. 

BY  JAMES  E.   BEDFORD. 

About  a  year  ago  the  writer  had  an  opportunity  to  examine  some 
sections  of  gravel  and  sand  on  the  hillside  opposite  to  Peel  Castle. 
The  material  was  much  cross-bedded,  and  it  was  difficult  to 
determine  whether  it  was  a  raised  sea-beach  or  an  old  river-terrace. 
The  situation  of  the  beds,  and  their  elevation  above  sea-level,  proves 
them  to  be  old.  They  are  at  different  elevations  on  the  hillside,  and 
within  a  few  yards  of  the  present  sea  margin,  and  about  the  same 
distance  from  the  estuary  of  the  stream  or  river  running  into  the 
Harbour  of  Peel. 

The  rock  forming  the  base  is  clay-slate  of  Lower  Silurian  or 
Cambrian  age,  dipping  at  a  high  angle.  Lying  upon  this  rock  is  a 
bed  of  gravel  three  or  four  feet  thick,  then  a  layer  of  sandy  loam,  and 
upon  this  about   10  or   12  inches  of  surface  soil  with  vegetable 
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remains.  No  sheik  were  found  in  the  gmTel,  or  their  origin  might 
easily  have  been  determined.  The  height  above  the  sea-level  d  the 
differ^t  deposits  varies  from  50  to  100  feet  more  or  less.  The  sandj 
loam  appears  to  be  a  rain-wash  accumulation  with  vegetable  matter ; 
also  the  darker  coloured  surfiice  schI  with  roots  of  heather,  etc. 

Raised  sea-beaches  are  common  on  the  island,  and  as  these 
beds,  though  of  great  interest,  do  not  form  the  subject  of  this  article, 
we  pass  on  to  the  beds  overlying  them,  and  give  a  descripti<m  of  the 
flint  weapons  found  therein.  The  beds  lying  upon  the  gravel  con- 
tain great  numbers  of  flint  flake  imjdem^ts,  ccmsisting  ci  knives, 
scrapers,  spear-points,  arrow-tips,  and  pointed  instruments  for  various 
purposes,  such  as  piercing  skins,  bone,  horn,  etc  Cores  and  waste 
flakes  were  found  along  with  the  finished  tods.  The  greater 
number  were  found  at  different  deptiis  in  the  sui&oe  soil, 
from  3  inches  to  12  inches  down ;  a  much  smaller  numbw  were 
got  from  the  underlying  bed  of  sandy  loam,  and  these  had  a  much 
older  i^pearance;  the  flint  had  become  white  and  opaque  in  its  sub- 
stance and  an  ocherous  deposit  had  formed  on  the  surfoce.  The 
depth  at  which  the  latter  were  found  varied  from  18  inches  to  2  foet 

The  flints  have  been  classified  as  follows  : — 
200  Flint  Tools  and  Weapons. 

181  Broken  Implements  and  Flakes  which  had  been  rejected,  but  all 
showing  design. 
15  Nuclei  or  Cores. 
66  Sundry  Chips, 
a  total  of  462. 

Not  having  sufficient  time  to  fiilly  examine  the  gravel  beds,  I 
was  unable  to  detennine  whether  worked  flints  occur  embedded 
therein.  All  the  remains  enumerated  above  were  found  in  the  beds 
at  a  lower  level.  The  flints  found  are'all  of  the  same  type  of  manu&c- 
ture  (although  they  must  diflfer  considerably  in  age),  and  fix)m  the  feet 
of  cores  being  found  along  with  them  they  were  probably  made  on  tBe 
spot.  The  situation  of  the  hill  leads  one  to  believe  it  to  have  been 
long  frequented  by  man — it  rises  to  a  considerable  elevation  directly 
from  the  sea,  and  forms  a  good  point  for  observation  over  sea  and 
land,  and  commands  the  rocky  island  on  which  Peel  Castle  is  built 


BEDFOBD:  FLDfT-FLAKB  IMPLEMENTS  FOUND  IN  THE  ISLE  OF  MAN.     371 

The  writer  was  unable  to  determine  the  source  of  the  flint 
nodules.  They  are  ordinary  grey  flint  from  the  chalk,  but  as  no 
chalk  strata  occur  on  the  island,  it  is  difficult  to  say  where  they 
come  fit>m,  unless  they  exist  in  deposits  of  boulder  clay,  drift  or 
gravel.  They  would,  in  this  case,  be  found  washed  out  on  the 
beach.  The  nearest  point  at  which  they  could  be  obtained  from  the 
chalk  in  situ  is  the  Irish  coast,  no  more  recent  rock  formation 
than  carboniferous  limestone  existing  in  the  Isle  of  Man.  A 
close  examination  of  the  flint  cores  finally  settles  one  point 
of  the  question,  they  were  not  got  from  the  chalk  in  titu,  and 
imported  into  the  island.  Most  of  the  cores  show  a  portion  of  the 
original  outer  surface  of  the  nodule,  and  in  all  cases  it  is  waterworn, 
and  weathered  to  a  considerable  depth  frt)m  the  surface.  Minute 
cracks  or  fractures  are  seen,  caused  by  concussion  in  rolling  to  and 
fro,  and  striking  one  against  another  when  beaten  by  the  surf  on  the 
sea-beach.  If  the  flint  had  been  procured  direct  by  mining  in  the  chalk, 
the  nodules  would  have  presented  quite  a  different  appearance — the 
peculiar  shapes  of  flint  nodules  recently  obtained  from  the  chalk 
being  well  known.  Many  of  the  implements  are  good  specimens  of 
early  flint-flaking— some  of  the  pointed  instruments  having  no 
doubt  required  very  carefrd  manipulation  to  produce  them,  they  are 
so  small  and  delicate. 

Taking  the  collection  as  a  whole,  one  is  struck  with  the  rude 
and  primitive  t3rpe  of  the  weapons — ^they  are  simple  flake  tools,  and 
do  not  show  any  signs  of  snipping  into  shape  after  the  flake  was 
struck  off — not  a  single  specimen  of  a  barbed  arrow-head  was  found, 
nor  yet  showing  any  attempt  at  grinding  into  shape. 

The  general  type  of  flake  wiU  be  recognised  on  referring  to 
"  Ancient  Stone  Implements  of  Great  Britain,"  by  Mr.  John  Evans. 
The  figures  200,  233,  395,  and  397  are  average  examples,  but  the 
edges  are  untrimmed. 
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Intboduohoh* 

The  Igneous  Rocks  of  TQikshiie  are  restricted  within  an  aiea 
b(»deriiig  on  the  north-west  and  northern  bonndaries  of  the  ooonij. 
Volcanic  rocks,  both  contemporaneous  and  intrusiTe,  have  here 
xepresentatiyes  whose  ages  may  be  fidrly  well  detennined.  U,  as 
Clifton  Ward  has  suggested,  the  volcanic  smes  of  the  Lake  District 
had  a  sab-aerial  <mgm,  at  the  same  time  as  the  Landeilo  Flags  were 
accqmnlating  in  the  Welsh  seas,  this  ''marks  time"  for  the  con- 
temporaneous Volcanic  Rocki  extending  from  Rlbblesdale  to  Teeedale, 
as  well  as  for  the  Bonowdale  Group  of  the  Lake  District,  of  iMck 
indeed  these  form  a  part,  the  easteriy  and  south-easterly  fringe. 

The  Erupted  Rocks  of  Yorkshire  belong  to  two  younger,  but 
widely  separated  epochs.  A  varied  s^es  of  trap-dykes  <mts  through 
the  contemporaneous  Volcanic  Rocks  just  named,  all  along  tiie  line ; 
behaving  tran^gressively  also  towards  the  remaining*  Ordovician  and 
and  Silurian  Groups  wherever  present,  but  never  intruding  into  beds 
of  Carboniferous  age.  In  one  instance  where  we  find  the  unaltered 
scar-limestone  wrapping  unconformably  around  the  denuded  apex 
of  a  protruding  dyke,  the  area  of  contact  presents  some  points  of 
interest,  as  we  hope  to  show.  Clearly,  these  dykes  are  of  Old  Red- 
sandstone  age,  and,  like  the  Volcanic  Rocks  of  the  Borrowdale 
series,  were  erupted  during  a  period  of  elevation. 

The  youngest  Intrusive  Rocks,  the  great  Cleveland  Dyke, 
stretching  along  the  northern  limit  of  the  county,  we  shall  see  reason 
for  assigning  in  like  manner  to  a  period  of  elevation,  in  all  likelihood 
of  Middle  Eocene  age. 

Mica-trap,  like  felstone,  trachyte  or  basalt,  is  a  term  *  convenient 
for  the  grouping  of  rocks  in  field  work,  to  which  indeed  its  vague 
character  lends  itself;  hence  the  nomenclature  of  the  groups  has, 
until  recently,  been  wanting  in  precision.  Rocks  of  widely  different 
mineral  constitution  have  been  included  under  this  head,  indeed  it  is 
no  uncommon  experience  to  find  specimens  in  museums,  or  slides  for 
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the  microscope,  owning  two,  three,  qg  even  four  descriptive  titles  in 
succession,  indicating  the  opinion  of  the  describer  for  the  time  being. 
Of  these,  kersanton,  kersantite,  minette,  and  mica-syenite  may  claim 
brief  notice.  "  The  first  described  Kersanton  of  Brest  (Riviere  1844) 
and  the  Kersantite  of  the  Marklode  Vosges  (Delesse  1851)  are 
practically  indistinguishable,  though  Delesse  employed  the  latter 
term  for  Homblende-mica-diorite,  and  the  former  for  Mica-diorite  ; 
while  Rosenbusch  (1877)  restricted  Kersanton  to  Mica-Augite- 
diorite."*  Rutley  (Study  of  Rocks,  p.  239,  1877),  re^rds  the 
presence  of  more  or  less  hornblende  as  marking  oif  Kers.mtite  from 
Kersanton,  but  later  he  abandoned  the  latter  term  altogether 
(Proc  Geo.  Ass.  VII.  p.  114).  Minette  (Voltz  1828)  is  applied  to  a 
finely  grained  intimate  mixture  of  orthoclase  and  hornblende, 
enclosing  abundant  scales  of  mica.  These  rocks  pass  frequently  into 
the  felsite  series.  Bonney  (1884),  &c.  t3rpe,  suggesting  Minette  felsite 
and  Minette  trachyte  for  the  hemicrystalline  and  glassy  forms  respec- 
tively. The  Minettes  he  regards  as  a  small  outlying  group  from  the 
Syenites,  an  extreme  form  of  the  Mica-syenites;  and  the  Kersantites 
as  extreme  forms  of  the  Mica-diorites.  However,  not  seldom  is  the 
determination  of  the  felspar — orthoclase  or  plagioclase — in  this  group 
of  rocks  extremely  difficult ;  while  occasionally  in  the  series  of  Mica- 
traps  we  are  having  under  consideration,  we  shall  meet  with  examples 
in  which  both  are  found  associated,  just  as  Rutley  and  Clifton  Ward 
have  done  in  the  allied  Mica-traps  of  the  Lake  District.  The  difficulty 
of  determining  in  some  cases  the  felspar  species,  in  others  the  pre- 
dominating felspar,  has  led  to  the  adoption  of  the  comprehensive 
term  Lamprophyre  (Gumbel  1879),  in  the  sense  recommended  by 
Rosenbusch  (1886,  who  used  it  as  a  convenient  designation  for  the 
Mica-diorites,  and  the  Mica-syenites  with  their  intermediate  members 
whether  wholly  or  only  partially  crystalline. 


*  M  S.,  Geo.  Lab.  MoBemn,  Royal  School  of  Mines,  S.  KenBington. 

I  would  gratefully  exprees  mj  indebtednees  to  the  Soienoe  Department, 
and  eepecioll J  to  thoee  responsible  for  the  Geological  Laboratory,  for  the 
facilities  for  research,  wlthont  which  this  series  of  papers  oonld  not 
haye  been  attempted. — T.  T. 
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I.— Thb  Laxpbophtrbb. 

(1)  In  the  pictuiefique  dales  Ijring  at  the  foot  of  Ingleboroiigfa, 
the  OrdoYidaa  cfystem  is  represented  by  its  middle  and  npper  series — 
the  Bonowdale  and  the  Goniston  Limestone  Gbonpa — in  nearlj 
yertical  position,  with  the  mountain  limestone  resting  upon  their 
uptomed  edges.  After  the  Ghapd-le-Dale  Beck  has  flowed  past  the 
last  green  date  quarry,  on  its  way  to  that  charming  health  resort, 
Ingleton,  it  cuts  through  a  felspathic  ash-bed,  tiie  latest  member  of 
the  Yolcanic  series.  The  physical  transition  is  indicated  by  the 
presence,  above  and  below  tiiis  bed,  of  sedimentary  deposits  ocmsist- 
ing  of  yellow  micaoeous  sandstones  and  shales,  the  latter  gradually 
acquiring  a  calcareous  character,  until  finally  capped  fay  the  fes- 
siliferous  Goniston  Limestone,  and  its  superimposed  calcareous  shales 
extending  as  fisur  as  the  northern  fork  of  the  Graven  &ult.  Jutting 
out  boldly  into  the  stream,  from  the  receding  contorted  shales 
forming  its  left  bank,  we  meet  with  a  rock  of  some  historical 
interest,  as  it  was  first  described  by  Philips  in  1832,  and  is  the  only 
one  of  our  series  that  he  deemed  worthy  of  special  notice.  "  The 
composition  of  the  stone,"  he  says,  "  is  remarkable  and  uncommon. 
It  is  a  fine-grained  crystallised  compound  of  red  felspar,  light- 
coloured  hornblende  and  mica,  occasionally  holding  large  masses  of 
the  same  red  felspar,  with  broad  flakes  of  mica  in  them.  It  may  as 
well  be  called  hornblende  granite,  or  micaceous  syenite  as  green- 
stone." This  brief,  but  clear,  account  of  its  macroscopic  appearance, 
while  it  leaves  little  now  to  be  added,  impresses  one  with  the  high 
degree  of  culture  to  which  the  observing  eye  had  been  trained  by  the 
fathers  of  geology,  long  ere  the  resources  of  microscopical  science  had 
been  called  in  to  solve  its  problems.  The  rock  forms  a  nearly  vertical 
dyke  with  parallel  walls,  intrusive  in  the  contorted  calcareous  shales. 
The  dyke,  as  is  common  to  our  series,  can  be  traced  only  for  a  few 
yards  continuously  ;  at  low  water,  it  is  seen  to  end  abruptly  along  a 
joint-existing  prior  to  its  intrusion.  It  is  about  8  feet  thick,  and 
presents  a  bold  mural  face  to  the  south  some  9  feet  high;  an 
additional  4  feet  below  being  descernable  in  the  water. 

Macroscopically,  hand  specimens  shew  a  small-grained  reddish- 
brown  rock  of  uniform  texture,  enclosing  nests  of  somewhat  larger 
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ihat  of  a  trae  cross,  with  a  streak  from  the  top  to  the  angle  of  each 
ffm,  bending  to  the  right  of  each  arm  from  the  centre,  making,  so 
ar,  the  whole  of  a  square.  Except  the  circle  and  the  angle  this  is, 
lerhaps,  the  most  widely  distributed  figure  in  existence,  and  as 
igured  at  Ilkley  and  Tossine,  on  the  Swedish  coast,  it  combines  both 
ircle  and  angle,  and  forms  the  line  of  beauty  crosswise.  Whatever 
nay  have  been  its  original  import,  we  can  trace  it  perhaps  first  to 
India,  where  it  remains  as  a  survival  figured  upon  the  footprints  of 
inddha.  [See  Ferguson,  Schlieman,  and  exhaustively  in  Wareing]. 
Phe  word  itself  is  old  Norse,  fiol;  Ango  Saxon,  fela;  German,  veld ; 
inglish,  full,  or  many;  and  foot  means  many  footed,  or,  perhaps, 
inn,  stable,  or  abiding.  Repetitions  of  the  form  are  most  numerous 
n  Scandinavia.  It  is  found  upon  very  ancient  British  pottery. 
Ichlieman'finds  it  the  most  numerous  figure  upon  the  oldest  whirl 
toies  and  pottery  markings.  It  is  common  in  Tartary,  Thibet, 
itrurea,  in  Greek,  Roman  and  early  Christian  art.  It  is  assuredly 
ire-Christian,  but  brought  into  Christian  monuments  from  the  third 
o  the  twelfth  centuries,  and  has  come  down  as  a  brassfounder's  bell 
nark  into  the  17th  century.  [See  Llewelljm  Jewitt,  Reliquary, 
.881.]  The  fylfot  is  a  prominent  mark  upon  gold  weights,  brought 
rom  Coomassie,  1873,  where  it  is  evidently  a  survival  along  with 
rtiher  archaic  figurings  still  in  use.  It  ceased  to  be  used  upon 
/hristian  crosses  with  the  decline  of  the  Scandinavian  runic  figurings ; 
►ut  it  has  latterly  been  revived,  without  any  other  significance  than 
n  easy  and  effective  form  in  mosaic,  stone,  or  parquetry  wood 
rork.  The  fylfot  figure  usually  stands  along  with  others,  as 
ither  significant  of  something  or  as  an  ornament  along  with  other 
arvings ;  but  at  Ilkley,  in  two  cases,  and  at  Tossine  in  one,  the 
igures  exactly  similar  stand  alone,  or  with  the  least  possible  connec- 
ion  with  others.  It  does  not  look  like  a  Christian  symbol  in  any 
f  these  instances,  being  much  more  complex,  diflBicult  to  construct, 
tnd  is  besides  in  each  case  connected  with  cup  markings  in  the 
Igure,  so  that  a  Christian  cross  can  scarcely  be  meant.  At  Ilkley  the 
mtcurved  line  is  say  three-quarters  of  an  inch  in  breadth,  and  three- 
quarters  deep,  the  cups  being  about  an  inch  and  half  in  diameter  and 
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taken  across  the  deayage  being  a  little  paler:  both  ara  strongly 
dichroic.    The  plates  are  veiy  free  from  microscopic  enclosures,  bat 
nomerons  transparent  acicnlar  microliths  and  globalites,  fellowiqg 
three  directions  crossing  at  an  angle  of  60^,  are  revealed  faj  higher 
magnification  (Fig.  6).    Where  disintegration  has  set  in,  0.^.,  slides 
cut  near  the  exposed  surfisuse,  the  biotite  is  spotted  with  tesaie  oxides 
arranged  often  parallel  with  the  cleavage  planes,  or  symetricalty 
within  the  basal  plates  (Figs.  7.and  11).    Further,  tibe  plates  aie 
occasionally  bent  and  driven  apart,  with  their  ends  frajed  out^ 
where  the  supporting  felspar  or  hornblende  has  been  dissolved  out 
Here  we  see  the  earlier  stages  in  the  disint^pration  of  diis  secondaiy 
biotite  (Figs.  12  and  13).    The  clusters  of  felspar  crystals  enclosed 
by  mica,  noticed  in  the  hand  specimens,  have  here  also  representir 
tives  of  microscopic  dimensions  (Fig.  15).    An  incipient  foliation  is 
at  some  points  simulated  by  the  biotite  plates,  showing  a  tendencj 
to  arrange  themselves  parallel  with  the  margin  of  the  dyke,  11 
though  the  shearing  stress  had  here  been  more  intensa    Magneliti 
and  apatite  being  the  first  to  crystalliee,  are  included  within  all  the 
later-formed  minerals— the  former  appearing  as  octohedral  plates,  or 
granular  patches  (Fig.  21),  and  the  latter  in  sharply  defined  colouries 
hexagonal  prisms.      Much  of  the  magnetite,  however,    in   these 
sections,  especially  if  cut  from  near  the  exposed  face  of  the  rock, 
appears  as  secondary  skeletal  crystals  (Figs.  12  and  14),  or  irreguUr   j 
plates  having  their  margines  converted  into  translucent  red  h«mi- 
tite  (See  Fig.   1),  or  opaque   brown  flecks  of  limonite.      Sparsely 
distributed    rhombohedral    plates   or    grains  of   titaniferous   iron, 
occasionally  surrounded  by  an  opaque  border  of  leucoxene  are  abo 
usually  associated,  as  is  the  magnetite,  with  an  altered  condition  of 
the  biotite  as  previously  described  (Pigs.  1  and  12).     Among  the 
secondary  products  of  degradation  may  be  noted  quartz  in  deir 
colourless  crystals,  or  crystalline  grains  ;  scales  of  kaolin  opaque 
by  transmitted,  white  by  reflected  light ;  a  very  pale  green  mineral 
indefinite  in  outline,  not  dichroic  and  not  polarising ;  dolomite  in 
polygonal  grains  or  scattered  dust  strongly  chromatic  (rich  green 
and  pink  tints  under  crossed  Nicols) ;  and  specks  of  pyrites.    Lastlj, 
calcite,  as  an  infiltration  from  the  overlying  carboniferous  limestone, 


TATB:  Y0EK8HIBE  PETBOLOOY.  377 

easy  to  identify  by  its  two  cleavage  planes  and  its  chromatic  effects, 
fills  in  all  the  vacated  cavities  in  such  abundance  as  to  cause  the 
rock  to  effervesce  very  fi-eely.     (Fig.  23). 

To  sum  up,  the  rock  then  is  holocrystalline,  its  essential  con- 
stituents being  orthoclase,  hornblende  and  biotite  :  it  is  therefore  a 
Mica-syenite.  So  far  as  is  known  it  stands  unique  among  British 
rocks.  Its  nearest  allies  lie  in  the  mountains  of  the  Vosges.  We  may 
compare,  for  example,  the  specimen  and  slide.  No.  582,  in  the 
Museum  of  the  Geological  Laboratory,  Royal  School  of  Mines, 
S.  Kensington  :  described  as  a  Mica-syenite  from  Cleury,  Vosges. 
Omitting  paragenetic  indications,  this  specimen  may  be  regarded  as 
t3rpical  of  what  our  rock  may  have  been  in  its  pristine  purity ;  and 
if,  as  is  stated,  the  Vosges  Mica-traps  perceptibly  alter  the  rocks 
with  which  they  come  in  contact,  the  analogy  may  be  further 
extended  inasmuch  as  our  Mica-syenite  dyke  metamorphoses,  the 
calcareous  shales  towards  which  it  hades,  into  a  highly-crystalline 
limestone  band,  some  two  inches  in  thickness. 

(2)  On  an  inspection  of  the  six  inch  Ordnance  Survey  Sheet,  No. 
96,  it  will  be  seen  that,'about  350  yards  below  Pecca  Steps,  Thornton 
Beck  bends  eastward  towards  Manor  House.  The  bed  of  the  stream 
is  formed  in  part  by  a  trap  dyke,  extending  for  several  yards  from 
the  east  end  of  this  bend.  It  is  difficult  of  access  save  when  the 
water  is  very  low,  only  a  small  portion  of  the  dyke  lying  exposed, 
under  a  tree,  upon  the  north  bank  of  the  stream. 

Macroscopically,  this  rock  has  a  somewhat  fullers-earth  like 
appearance,  due  to  the  mixture  of  a  greenish-grey,  with  a  creamy- 
coloured  earthy  decomposition  product,  the  former  probably  after 
biotite,  the  latter  felspar.  Along  the  southern  boundary  of  the 
dyke,  it  is  of  a  steel-grey  tint,  the  plates  of  black  mica  here  being 
still  visible.  The  calcareous  shales  in  contact  therewith  have  assumed 
a  crystalline  aspect. 

Microscopically,  along  with  a  profuse  development  of  biotite  in 
a  matrix  of  grey  decomposition  products,  we  have  in  abundance 
sections  which,  at  first  sight,  suggest  pseudomorphs  after  Olivine 
(Fig.  16. 17)  and  Nepheline  (Fig.  18.9.  See  also  Fig.  2).  There  are 
no  indications  of  hornblende  by  reflected  light,  nor  can  any  outlines 
of  felspar  be  made  out.     We  shall  return  to  this  shortly. 
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(8)    If  the  strike  of  the  above  dyke  be  prolonged  under  Msnar 
House  to  Dale  Beck  it  connects  with  a  third  Ifica^np  dyke  about 
20  yards  lower  down  that  stream  tiian  onr  dyke  No.  1»  mnnii^ 
parallel  therewith,  and  haying  like  it,  a  slight  hade  to  the  sontL 
The  exposed  rock  mass  is  about  15  feet  l<Hig,  8  feet  in  height^  and 
5  or  6  feet  in  breadtii,  and  it  is  interesting  as  bdng  the  moti 
southerly  exposure  known  pf  Mica-tn^)  in  the  Britidi  Islands.    Thk 
dyke  was  extremely  puading,  especially  along  its  northern  boundary, 
where   it   presents    an   appearance  which,   for  a  long  time,  was 
interpreted   as  that  of  a  decomposed  spheruUtic  rhyoUte,  whidi 
indeed  in  numerous  hand  specimens  collected  at  varions  times  it 
closely  resembles:  flow-structure;  impure  Kaolin  alternating  with 
chalcedony  in  concentric  layers  or  envelopes  enclosing  a  central  black 
degradation  iHroduct,  with  other  indications  all  pranting  to  this 
conclusion. 

But  the  microscopic  appearance  (Fig.  20)  does  not  confirm,  nor 
is  the  silica  sufficiently  abundant  to  sustain  this  reading ;  and  indeed 
repeated  surveys  of  the  junction  in  titu  have  sufficed  to  d^nonslxate 
that  considerable  reaction  has  taken  place  between  the  dyke  and  the 
contiguous  shales,  the  mutual  interchange  obliterating  the  line  of 
contact,  along  most  of  the  exposure,  while  at  one  or  two  points  whoie 
it  remains  visible  it  is  extremely  irregular  and  eroded,  the  two 
having  eaten  into  each  other  persistently.  The  simulation  of  I 
spherulitic  structure  alluded  to,  is  due  to  the  fact  that  the  highly 
contorted  gnarled  eifects,  superimposed  upon  the  original  bedding 
planes,  being  more  or  less  retained  have  formed,  as  it  were,  an  initifti 
path  along  which  the  alteration  of  the  shales  has  travelled. 

This  trap  both  macro-  and  microscopically,  a  little  way  from  its 
northern  boundary,  is  identical  with  our  dyke  No.  2,  showing  that 
the  latter  also  owes  its  alteration  to  the  interaction  of  the  trap  and 
the  contiguous  shales.  Where  the  removal  of  the  biotite  has  been 
completed  the  rock  is  vesicular,  but  along  its  southern  margin  it  is 
less  decomposed.  Some  twelve  feet  from  the  stream  this  face 
resembles  the  contiguous  dyke  No.  1,  that  is,  it  consists  of  an  intimate 
mixture  of  red-felspar  and  black-mica,  the  latter  much  more  abundant 
than  we  found  it  in  our  first  dyke:  but  on  the  other  hand  a  polished 
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)  beck,  and  at  one  part  of  the  wall  there  is  the  appearance  of  a 
t  building  (?). 

Mr.  Allan  says  that  on  a  ridge  of  ground  betwixt  the  two  streams 
ding  the  old  baths,  S.W.,  there  is  an  isolated  block  of  stone,  6  ft. 
6  ft.  broad  and  2  ft.  high,  on  which  are  carved  16  cups,  6  of 
ich  are  surrounded  by  rings.  In  the  centre  of  them  are  two 
K>Yes  which  cut  at  right  angles.  Height  700  feet  above  sea  level. 
iar  to  Grainings  Head,  some  1200  feet  high,  Mr.  Allan  notices  a 
<ae  of  great  interest.  It  is  a  block  of  native  grit  12  feet  long  by 
feet  wide  and  4  feet  in  height.  The  longest  side  faces  S.E.  and 
pes  at  an  angle  of  40  degrees  to  the  horizon,  and  upon  it  are 
iiiy  50  cups,  16  of  which  are  surrounded  by  single  rings  and  3 
th  double  rings  and  radial  grooves.  At  the  other  side  or  end  near 
the  top  is  a  curiously  formed  pattern  of  double  grooves  somewhat 
lembling  the  Swartica  emblem  discovered  by  Dr.  Schlieman.  At 
)  highest  part  of  the  stone  there  is  a  rock  basin  9  inches  wide  and 
leep.  On  the  vertical  end  of  the  stone  are  cut  four  cups,  three  of 
ich  have  rings.  This,  says  Mr.  Allen,  is  one  of  the  few  instances  of 
3  cup  and  ring  marks  being  cut  on  a  vertical  surface.  Upon  this 
may  say  that  such  figures  (the  simplest)  are  very  common  upon 
rtical  pillars.  See  Long  Meg,  at  Salkeld,  the  Calder-Stones  near 
verpool ;  in  the  tumuli  of  New  Grange,  and  Douth,  Ireland ;  in 
^es  of  Morbihan,  Normandy  ;  upon  the  rocks  in  Ethiopia,  in  the 
lerstini  mosaic,  Italy  ;  and  upon  the  phallic  stones  in  Fiji.  A 
rrful  rubbing  of  this  so  called  Swartica  figure  gives  the  size  to  be 
inches  by  18.  Rising  from  the  village  of  Ilkley  S.W.  we  pass 
a  villa  erected  by  Mr.  Joseph  Lund,  whose  southern  boundary 
il  crosses  a  large  block,  smooth  topped,  sloping  N.,  having  upon  it, 
ich  worn  down,  a  series  of  cups  and  rings,  and  one  or  two  connect- 
I  grooves.  Near  to  this  stone  Mr.  Lund  turned  up  with  his  spade 
Deautifully  cut  "  thumb  flake,"  IJ  inches  in  diameter.  It  is  in  per- 
jt  preservation  in  the  Leeds  public  collection.  Betwixt  this  and 
e  Panorama  rocks  there  are  several  incised  stones  which  we  pass  as 
ving  no  special  feature,  except  being  of  the  chart  types  and  hori- 
ntal  in  position.  Rising  the  bill  S.W.,  about  a  mile  from  Ilkley, 
3  come  to  the  Panorama  rocks,  upon  the  top  of  which  there  are  a 
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aries  of  slabs  aad  rock-cut  stones,  which.  Mr.  Pison  s&ys,  tn  t^ 
joat  baaatiful  of  any  yat  discuvored.  Mr.  Fisoa  further  notioM  ^ 
he  arraugeinent  of  the  aurrouuding  Btoaes,  ttae  of  which  maj  bi  ■ 
Dckiog  stone,  suggests  the  idea  of  an  aacieat  encloiara ;  ui  bt 
tates  that  there  he  found  two  or  thres  Sint  flakes.  Mr.  AIUi 
tatea  that  the  Panorama  rool^,  800  feet  ahova  the  sea,  oom- 
nand  a  very  magniftcent  view  over  Wharfedale.  "  Hare  dwn 
ppears  to  he  a  rude  inclosure,  formal  by  a  looso  wall  of  low  itooM 
rithin  which  are  three  of  the  finest  sculptured  stones  of  Hkley,  Th^ 
ly  almost  in  a  straight  line  E.  and  W.,  the  second  being  about  fifl 
set  from  the  first,  and  the  third  100  feet  further.  The  first  itooi 
ilaced  horizontally  near  the  pretrant  level,  is  well  preserved,  bong 
overed  by  the  turf  until  recently.  It  measures  10  feet  by  7.  Tli* 
culpturea  consist  of  35  cups,  18  of  which  are  surrounded  by  oooe«ii' 
rio  rings,  varying  from  one  to  five  (query  six)  in  number.  Tit 
Qost  remarkable  feature  in  the  design  is  the  very  curious  ladder-lib 
irrangemeut  of  lines  by  which  certain  of  the  rings  are  intenacHl 
lod  joined  together.  I  do  not  think  that  this  peculiar  type  uf  mn- 
Qg  occurs  anywhere  else  besides  Ilkley."  Place  these  beside  tfci 
Bure  ti'^urod  upon  iwge  '2^2  of  "  Fiji  and  tlio  Fijian^"  and  the  sig- 
nificance of  the  figuring  as  a  chart  or  plan  will  be  seen  at  om 
John  3.  Phene,  Esq.,  F.O.S.,  F.R.G.S.,  &c..  a  distinguished  travdk 
and  expert  in  antiquarian  researches,  tumuli  and  mounds,  on  i  vist 
in  1873,  said  at  onca,  upon  seeing  the  figuring  of  the  circles  isi 
ladder  shapes  of  the  Panorama  stones,  that  they  were  typical  lejafr 
aentative?  or  plans  of  many  of  the  circled  tumuli,  and  he  had  often 
seen  in  India  steps  intended,  and,  indeed  ossentiai,  to  wscii- 
ing  the  sacred  tops.  Tumuli  circles,  such  as  figured  from  pigH 
398  to  431  in  Ferguson's  rude  stone  monuments  of  India,  cooldonlT 
be  figured  on  stone  in  the  way  these  Ilkley  sculptures  are.  This 
stone  is  one  of  the  most  curious  and  interesting,  yet  it  bean  a> 
feasible  hypothesis  e.xcept  that  of  a  chart  or  ground  plan,  thus  con- 
sidered it  is  significant  and  singularly  indicative  and  explanatory. 

The  second  stone,  15  feet  by  12,  has  a  piece  of  the  sor&ct 
shelved  off,  measuring  6  feet  by  4,  the  whole  covered  by  cnps  wl 
Rnga,  many  cups  having  no  rings ;  several  with  one,  and  one  willi 
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hoight.  UiKJu  tlio  top  uucface  are  cut  tweuty-three  cups,  twd«rf 
wluch  are  surrotmdeii  by  single  concflntnc  rinffi,  which  m  Iwu  »«• 
have  connecting  gnwves.  On  the  West  side  of  the  atone  is  awrt 
of  pocket,  which  may  be  natural  or  artilicial,  and  ten  loui*  groow 
run  acro^  the  stone  in  the  direction  of  the  grain."  There  &re  mujr 
others  scattered  upon  the  moor,  and  a  careful  investigatioD  would 
donbtleaa  develop  others  unknown.  These  stones  are  l^in^  ws- 
stantly  ciit  up.  Three  or  four  described  as  good  ones,  were  cat  up 
by  the  laltourers  in  ni&king  the  new  road  up  to  the  panonmu  mrb, 
1882,  Another  very  large  one  below  the  Cow  and  Calf  aeries,  viueh 
must  by  description  have  been  exceedingly  fine,  was  cut  up  a  fe> 
yuars  ago.  It  is  to  be  greatly  resetted  that  &oni  the  negWl  or  mpuf 
nesa  of  the  re.iident'4  of  Ukley,  no  attempt  is  made  to  pre^Tv«  abJMtt 
of  8uoh  siiperUtive  interest  to  both  archieologist,  student  of  liumMBlTr 
and  the  ordinary  visitor  for  health  and  recreation. 

The  subjects  of  the  dead  and  memorials  of  worship  and  supenti- 
tiona  forming  so  small  a  part  of  modern  lift!  had,  probably,  in  tin 
semi-barbarian  stages  a  much  greater  influence,  and  ocoqued  mW 
attention  and  ticue.  It  is  clear  by  the  evidences  that  men  mnfl  hwl 
lived  lung  iipuu  Ruiiibalii^  Moor  to  dig  graves,  make  buriitl  urm 
erect  mounds  and  stone  circles,  and  carve  upon  the  rocka  the  symWt 
we  have  so  imperfectly  described.  Yet  the  evidences  of  their  living 
and  of  how  they  lived,  are  singularly  rare,  or  altogether  wanting  »1 
Ilkloy.  We  have  no  indisputable  evidence  of  a  British  village  upon  ll* 
north  side  of  the  moor,  where  other  works  requiring  time  and  labour  i« 
most  evident.  And  upon  the  south  side  there  are  but  two  veiy  pwb- 
able  settlements  of  huts  evident,  viz. :  near  the  um  burials  upon  B»fl- 
don  Moor,  and  from  these  another  group  going  towards  Shipley  Gka 

Numerous  hillocks  of  stone  upon  Green  Crag,  and  upon  odis 
part«  of  the  moor  may  have  been  huts,  but  examination  fvl>  ** 
show  it.  Some  of  the  hillocks  excavat-ed  by  Mr.  Jon.  HainswMW, 
in  the  Lanshaw  Delves,  were  in  all  probability  hut.s  for  the  liufr 
burners,  yet  in  all  these  Mr.  H.  could  find  no  actual  proof  of  iti* 
being  houses  at  all.  But  the  life  of  hunters,  or  nomail  cittle- 
tenters  as  the  pre-historic  people  must  have  been,  does  not  boiif* 
them  to  erect  very  substantial  or  permanent  structures  for  living  u^ 
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in  the  hollow  surface.  The  hiuidle  wm  worn  *inoi?lb  nbere 
been  held  by  the  haDds,  as  were  tliose  found  by  Canon  GiranNB, 
&t  Grinia  Graves  in  Norfolk,  all  proving  that  this  et«g-faom  piekbd 
been  used  for  dig^ng  or  in  all  probability  cultivating  the  soil  Ifun 
is  evidence  of  land  culture  upon  the  moor,  especially  in  the  Btb 
heaps  of  stones,  the  evidence  of  clearingB  both  at  Green  Cn^!  tai 
at  the  Fauonuua  Rocks.  So  the  oM  names  of  Ryeley  Wliettlsy. ud 
Oatley  arc  still  suviviiig  evidences  that  they  had  grain  amlpulMift 
ancient  times,  and  several  quems  found  upon  and  about  ihe  m* 
proves  that  they  ground  the  grain,  thus,  or  othenriso  obtained.  Titt 
pick  was  probably  a  horn  of  the  red  deer,  then  roving  wilii  oW 
their  native  bills,  bat  the  Hint  from  which  tools  were  luitde  miut 
have  been  brought  a  distance  of  fnlly  sixty  miles  from  tW  E»a- 
riding  wolds.  Most  of  the  objects  instanced  are  in  the  Leeds  PuMic 
Museum,  and  Mr.  Fison  has  a  collection  of  Hiut-flakes,  and  a  fe«  mon 
advanced  objects  obtAiued  from  the  moor.  Baking  and  T<iaiUa( 
meat  in  earth  avens,  heat«d  by  Sre^ones,  is  relatively  eaay  t* 
savage  men,  while  we  have  little  evidence  even  of  this,  hm  ii 
jpre-bistoric  tiincs.  At  present  we  have  no  evidence  of  kilu-bunil 
pottery  before  the  Roman  occupation,  so  that  boiling  or  even  lii" 
water  must  have  been  a  rarity  then  among  the  natives.  So  «e  mT 
here  properly  name  that  almost  aU  the  relics  instanceil  must  h»M 
been  in  use  before  the  Roman  civilisation.  It  is  incrodibl*  to 
suppose  it  to  be  after  the  fifth  century. 

Tliere  are  two  other  evidences  of  antiquity  upon  RombiU* 
Moor  which  may  be  called  pre-historic,  in  the  fact  that  there  is  aeitlw 
history  nor  legend  remaining  indicative  of  either  use  or  period.  0"* 
is  the  long  walled  enclosure,  one  side  of  which  is  sheltered  « 
bounded  by  the  hollow  and  ridge  of  the  Green  Crag,  Tbis  enclt- 
flure  Mr.  Allan  describes  as  an  irregular  rectangle,  30  feet  brosd  ^ 
40  long,  the  two  sides  being  prolonged  for  some  70  feet  ea*i  to  «* 
The  walls  scarcely  rise  a  foot  above  the  ground,  and  are  compoM^W 
small  stones.  There  i.s  nothing  to  indicate  the  purpose  for  n'HA 
this  was  use<!.  Mr.  Fisou's  remarks  sujiplcment  the  above  ttma;— 
"  i  am  told  by  the  old  iniiabitants  thai  within  their  memory  the  nU> 
of  this  enclosure  were  of  oonsiderable  height,  five  feet  or  so,  and  thi* 
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and  lime-kilns  only.  Mr.  Fison,  in  his  Ilkley  address,  admitting  the 
eertain  fact  of  these  delves  being  lime-kilns,  asks,  why  did  they  burn 
lime  in  such  an  out-of-the-way  spot  in  such  quantities  and  in  per- 
manent use  ?  What  did  they  do  with  the  lime  so  burnt,  and  where 
iid  they  get  the  limestone,  or  fuel  ?  Relative  to  the  l&st,  we  may 
itete  that  experts  in  geology  have  demonstrated  that  upon  Rombalds 
Moor  there  runs  a  line  of  glacial  drift  limestone  leavings,  reacliing 
bom  Lanshaw,  north-west,  to  Hawks  worth,  south-east,  which  drift 
i^pears  to  have  hit  against  the  elevations  in  that  line,  and  Lanshaw 
being  highest,  1100  feet,  would  probably  first  catch  the  importation 
of  Skipton  limestone,  and  so  on  to  the  Whinhill,  800  feet,  and  In- 
fcike  Delves,  700  feet.  In  that  case  there  might  have  been  a  con- 
nderable  quantity  of  lime  drift  at  Lanshaw,  to  be  utilised  and  burnt. 
rhe  large  turf  b^d  at  the  south  sile  of  the  delves  has  been  well- 
known  to  yield  large  trees  of  old,  au  I  iu  times  more  remote  would  be 
fall  of  falleu  timbj:.  Tliore  would  thus  be  fuel.  The  particular 
covering  of  the  front  of  the  kilns  and  their  facing  south-oast  would 
Batch  the  wind,  which  has  always  been  blowing  iu  that  direction  when 
[  have  been  there,  au  1  so  W()uld  make  a  natural  '*  blast,"  enabling 
bog  and  wood  to  raise  hex:  •Mi3:itial  to  fuse  the  limestone.  Speakiu;^ 
of  copper  mines  and  smelt iu'^  at  Waly  Maghara,  Sinai,  Lepsius  says, 
(p.  102,  Letters):  *'IIeuce  it  appears  that  this  open  spot  was  probably 
selected  for  meltiag  the  ore  ou  account  of  the  keen  draught  of  wiu  i 
which,  as  we  were  assured  by  the  Arabs,  is  here  almost  incessantly 
jlojrin^."  We  tins  s)3  t'lit  a^  Li.n  ii  v,  s  ii)j))n[i^  a  drift  of  lime- 
stone to  be  there,  would  have  both  fuel  and  a  blast  to  work  the 
burning.  That  they  would  use  the  lime  thus  lab)nousIy  male  is 
pretty  certain.  We  trace  its  use  both  by  Romans,  Saxon,  ani  Nor- 
mans in  building,  and  as  the  lime  would  have  to  be  brought  down  by 
animals  in  panniers,  so  when  the  drift  failed  they  would  be  likely  t) 
take  river  boulders  up  and  latterly  coal,  the  cinders  of  which  have 
been  undoubtedly  found  iu  the  bog  and  lime  ashes  of  the  Lanshaw 
kilns.  Truck-ways,  in  one  case  near  a  dozen  parallel,  may  be  yet 
distinctly  traced  from  the  Wharfe  to  the  delves,  and  the  Wharfo 
yields  limestone  boulders  yet  for  burning  at  pits  now  statioue  1  near 
to  the  river.     Formerly  the  facility  fir  lime  burning  would  be  at  the 
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loii  of  the  moor,  aud  so  tbey  plowed  tdc  kilns  at  Lan^in*,  or  U% 
tti<Miii);H  tw  bust. 

Ouy  luijifhl  supfKiw  thit  history  would  say  aoinelhing  iboiit  lift 
Luishaw  Delves,  the  «tMhi*ari»  for  ottlc,  or  the  traeki  ami  SBt 
id;;  atDQO  Kiiide  poata  upon  tlie  moor.  But  it  is  siUjit,  tf 
the  miiDy  lime-kilua  of  L&nshaw.  Old  nieu  have  heard  oMcr  tA 
of  big  trees  having  bean  fetched  from  the  bog  there,  when  the  kii«l 
were  wholly  uukuowQ.  So  the  legead  of  the  witches  dropping  ihit 
aprons  fiiU  of  stones  forming  the  big  and  little  Barrows  will  l»k'  O 
very  far  back  iu  historic  time,  but  of  their  real  origin  we  have  iv-^wii 
The  period  is  too  far  remote.  So  of  the  graves  of  Baildon.  (ihe  HD 
of  Baal),  the  fuller  ciroliis  of  Rombalds  Moor,  and  the  cup  awl  riiif 
or  chart  incised  rocks,  we  have  neither  whisper  nor  w.ffd,  b^ti, 
story  nor  history.  That  they  exist  now  is  certain,  and  like  the  ihj 
bones  of  Eiekiel's  vision,  it  ia  certain  that  bone  once  knit  lo  b'*'l 
and  sinew  to  sinew,  in  the  relations  of  ancient  life.  By  lit 
facts  of  savage  life  still  existing  we  may  dimly  see  io  tl* 
grey  dawn  of  times  most  remote  that  a  tribe,  probably  nmilar  to  »• 
Fins  and  Laps  now,  once  lived  upon  the  fringe  of  retrwitiii;^  gUdOf 
on  Ronihakla  Moor,  ffo  ^tili  liiid  triict.s  of  the  limt  HaLw,  irili 
which  they  scraped  the  bones  of  aniuiola  they  had  trapped  on  d« 
hill  or  kilted  in  the  chase  with  their  dint  arrows,  or  fonud  fiosting 
in  the  then  extensive  lochs.  AVe  can  reali.se  with  a  change  of  clioe 
how  they  formed  their  huts,  and  then  bred  cattle.  We  can  surtDiMW 
how  they  began  to  dream  of  the  infinite,  raise  pillars  to  their  god^ 
and  dig  graves  for  their  dewl.  We  can  see  how  they  bterred  then 
loved  ones,  placed  the  ashes  of  their  dead  in  costly  urn*,  "» 
covered  over  their  chiefs  and  heroes  with  earth  or  stones,  and  then 
ciri'ied  them  round  to  preserve  their  remains. 

We  can  realise  how  tbey  carved  symbols  upon  their  monumenM. 
and  figured  what  they  thought  or  felt  upon  the  rocks  they  held  to  be 
sacred.  We  can  reasonably  suppose  how  tliey  grew  into  familiM, 
clan.^s  and  tribes,  associated  with  friends,  and  quarrelled  with  fws.uitt 
fought  for  wives,  slaves,  territory,  or  their  gods.  We  can  se^t"* 
*hey  mi^'ht  agree  upon  tribal  boundaries,  and  construct  comuoti 
I^P^s  for  transit  or  travel ;  and  then,  as  they  thought,  fixed  them  6" 
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r  upon  the  indestructible  rocks  in  elaborate  and  painfully  cut 
»,  circles  and  figures  for  record.  We  can  trace  how  they  began  to 
ur  the  soil,  stones  and  weeds,  and  sow  rye,  oats  and  barley,  and 
iding  grain  by  hand  process  ;  then  increasing  their  flocks,  tending 
n  on  the  hills,  and  sheltering  them  in  folds  and  hollows ;  they 
dd  gradually  but  slowly  rise  into  domestic  comibrts.  We  can  see 
r  they  dressed  the  hides  of  their  cattle,  and  formed  them  for 
ments,  and  so  evolved  slowly  and  painfully  from  primitive 
barism  to  the  semi-civilised  condition  tliat  the  Romans  found 
m  in.  The  valleys  were  then  lakes  or  dangerous  morasses,  and  the 

sides  were  covered-by  dense  forests.  The  tops  of  the  hills  held 
k1  huts  and  villages,  such  as  the  New  Zealanders  still  stock- 
.  They  became  rich  in  cattle,  had  solid  canoe  boats  or  wicker 
rades.  Latterly  they  had  framed  wooden  carts,  and  in  some  places 
ih  had  the  use  of  chariots;  they  had  acquired  the  use  of  metal 
Is  of  copper,  bronze,  gold  and  even  iron.  In  some  instances  they 
led  with  foreign  countries,  and  copied  the  mediums  of  barter  in 
tal  and  money.  Foreign  Missions  had  visited  barbarian  Britain, 
I  advanced  savage  superstition  to  semi-civilised  Druidism  with 
ination,  rude  morals,  and  crude  social  organisation.  It  is  common 
jtop  at  these  patent  inferences  from  these  ascertained  facts.    But 

intelligent  antiquary  may  be  permitted  to  look  to  the  future  as 
1  as  the  past,  and  to  conchule  that  as  progress  marks  the  past, 
prefigures  the  future,  or  to  "  indetiuite  progress  for  the  race 
0  state  of  being  yet  without  a  name.'' 


884  lamflvoh:  b0Bied  guff  a.t  sbwbrbt. 

The  total  height  of  the  piesent  cliff  at  this  place  is  about 
75  feet,  but  the  buried  chalk  cliff  has  a  height  of  only  about  85  fiKt^ 
the  remainiDg  40  feet  consistiiig  of  the  overlying  glacial  beds.  These 
beds  are  not  clearly  exposed,  but  seem  to  be  as  in  the  Receding 
^somplete  section  (Fig.  2),  wherein  are  shown  the  beds  from  toif  to 
bottom  of  the  cliff. 

The  beds  lying  above^the  old  cliff  need  not  be  more  particulariy 
described  in  this  report,  but  I  shall  have  occasion  to  refer  to  than 
again  in  considering  the  age  of  the  underlying^deposits.^ 

A.    The  Old  Sba-beach. 

,  In  our  excavation  we  always  found,  at  the  bottom,  resting  aa  a 
floor  of  solid  undisturbed  chalk  and  abutting  against  the  base  of  the 
old  cliff,  a  sea-beach  of  rolled  blocks  and  pebbles  of  chalk  with  a 
little  sand,  having  a  thickness  of  from  8  to  5  feet.  Where  it 
lay  lowest  the  bottom  of  this  bed  was  just  below  the  present  high  water 
mark,  so  that  its  upper  layers  were  genorally  slighdy  above  the  levd 
of  the  highest  tides,  but  only  so  slightly  that  a  stormy  sea  m^[lit 
yet  overwhelm  it.  I  think,  however,  that  a  slight  elevation  of  the 
land  or  withdrawal  of  the  sea  is  indicated,  for  the  waves  seem,  in  old 
times  as  now,  to  have  reached  to  a  higher  level  than  the  shingle, 
the  cliff  being  sea-worn  for  two  or  three  feet  above  the  beach. 
In  one  place  we  uncovered  a  short  shallow  cave,  a  little  over 
a  foot  in  diameter  and  three  or  four  feet  in  length,  which 
the  waves  had  hollowed  out  in  the  face  of  the  cliff.  Among  the 
shingle  wer3  many  rolled  bones  both  of  mammals  and  of  fish,  these 
being  most  plentiful  close  to  the  cliff-foot,  whither,  being  lighter 
than  the  stones,  they  had  evidently  been  flung  by  the  breakers  of 
a  rough  coast.  A  few  marine  shells  were  found  in  the  sandy  layers 
(see  list  below),  and  many  of  the  chalk  blocks  were  perforated  by 
Pholas,  Saxicava,  or  Cliona,  but  the  shells  had  in  all  cases  decayed 
out  of  the  boring. 

Though  the  chalk  of  the  adjoining  cliff  contains  no  flint,  nor 
do  the  cliffs  anywhere  on  the  south  side  of  the  headland,  there  was  a 

*  For  a  f  iiUer  account  of  theeo  beds,  see  Heed's  *'  Holderness,'*  or  mj 
papers  in  Proo.  Yorksh.  GeoL  Soo.  for  1881,  1882,  and  1883. 
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scattering  of  flint  pebbles  among  the  cliaky  shingle ;  but  all  the 
flints  we  found  had  come  from  the  Yorkshire  chalk,  and  among  them 
there  were  none  of  the  foreign  red  and  black  flints,  such  as  occur 
plentifully  in  our  boulder-clays,  so  that  the  pebbles  have  no  doubt 
drifted  along  the  coast  from  the  north  side  of  the  headland,  or  have 
been  brought  by  fresh  water  down  the  Boynton  valley.  Foreign 
pebbles  were  not,  however,  absent,  for  at  rare  intervals  we 
threw  out  worn  fragments  of  sandstones,  quartzites  and  basalts  ;  but 
these  erratics  were  very  scarce,  forming  only  an  infinitesimally  small 
proportion  of  the  whole,  and  the  largest  was  no  larger  than  a  child's 
clenched  hand.  Fragments  of  a  black  carbonaceous  shale,  such  as 
occurs  in  some  of  the  estuarine  beds  of  the  Oolite,  were  rather  more 
plentiful,  and  we  rarely  passed  a  day  without  finding  three  or  four 
pieces  of  it ;  this,  being  very  light,  may  have  drifted  along  the  coast. 

B.    The  Old  Land-surface. 

Resting  on  the  old  beach  was  an  irregularly  stratified  mass  of 
marly  clay,  with  sub-angular  lumps  of  chalk  and  thin  streaks  of 
sand,  evidently  talus  and  rain-wash  from  the  impending  cjiff'. 
This  indicates  that  the  sea  no  longer  reached  the  cliff,  the  change 
having  been  very  gradually  brought  about,  as  was  shown  by  the  way 
in  which  the  lower  part  of  the  rain-wash  intercalated  with  the  old 
beach  Bones  were  rarer  in  this  deposit  than  in  the  beds  below,  but 
occurred  here  and  there  in  the  clayey  layers,  along  with  numerous 
small  laud-shells  and  obscure  traces  of  vegetation.  Remains  of  fish 
were  of  course  absent,  but  we  found  a  tooth  of  a  small  rodent, 
probably  the  vole,  and  several  birds'  bones,  besides  the  remains  of 
the  larger  mammals. 

The  thickness  of  this  bed  close  to  the  old  cliff"  was  from  four 
to  six  feet,  but  it  thinned  rapidly  as  it  left  the  cliff*,  and,  at  a  distance 
of  from  5  to  10  yards,  generally  disappeared  by  dovetailing  into  the 
blown  sand,  into  which  it  also  passed  gradually  upwards.  It  has 
evidently  accumulated  in  the  sheltered  hollow  between  the  sand- 
dunes  and  the  cliff,  and  is  of  peculiar  interest  as  affording  us  the 
only  land-surface  yet  known  in  our  Yorkshire  coast-sections. 
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Ponia  L&ad  Natursliste'  Club,  Abeiyetwith. 
American  Philosophical  Society,  Philadelphia,  U.S.A. 
Comit6  Qcologique  de  Itnasie.  St,  Petersburg. 
It  is  liesirAblo  to  dniw  atteution  t-a  the  circumstance  tlut  «* 
Bubscriptioua  are  iliie  on  the  1st  Jamiary  of  each  year,  and  to  tne 
great  inconvouienoc  occasioiieii  by  the  uon-|myiiieQt  of  the  subscrip- 
tions early  in  ihe  year.     'I'lie  work  of  the  Officers  of  the  Society  is 
thereby  largely  increased,  aiid  the  cl^ciency  and  potential  eoergj  oi 
"•s  Society  proportionately  diniiuished. 
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ittention  of  the  members  of  the  Society  is  requested  to 
lat  Local  Scientific  Societies  have  been  admitted  as  Corres- 
)0cieties  of  the  British  Association  and  to  the  following 

thereon.  In  1883  a  committee  was  appointed  by  the 
sociation  to  draw  up  suggestions  upon  methods  of  more 
;  observation  and  plans  of  operation  for  "  Local  Societies" 
•lish  their  proceedings.  A  list  of  such  societies,  number- 
170,  was  prepared.  The  societies  diflFer  widely  in  character, 
;tween  those  of  high  scientific  character,  whose  affairs  are 
►y  a  regularly  organised  staflF  of  officers,  and  whose  operations 
e  original  investigation  of  the  various  subjects,  the  results 
ire  regularly  published  in  their  proceedings  ;  and  small 
jid  field  clubs,  excellently  situated  for  conducting  local 
ions,  and  ofl^n  doing  valuable  work,  of  which,  unfortunately, 
ble  record  is  kept,  and  little  is  known.  In  some  instances 
societies  federate  themselve  together  greatly  to  the  benefit 
ncemed.  The  societies  so  united  are  enabled  to  devise 
nd  systematic  investigations  in  a  variety  of  subjects.  It 
f  be  doubted  that  such  co-operation  on  a  still  more  ex- 
•^le  will  result  in  important  gains  to  science,   and  it  is 

view  that  the  committee  sought  to  extend  the  sys- 
ederation  and  form  an  organized  centre  for  local  scien- 
eties  in  connection  with  the  annual  meeting  of  the 
ssociation  for  the  Advancement  of  Science.      A  number  of 

which  took  the  form  of  rules,  were  suggested  for  the  con- 
.  of  the  Council  of  the  Association.      In  accordance  with 

society  is  eligible  to  be  placed  on  the  list  of  corresponding 
:>{  the  British  Association  which  undertakes  local  scientific 
;ions  and  publishes  notices  of  the  results  of  such  investiga- 
ecially  if  they  are  such  as  are  carried  on  by  committees  of 
iation.  Application  must  be  made  before  the  1st  of  June 
ear,  and  the  corresponding  society  when  elected  is  required 
lit  each  year  to  the  Secretary  of  the  Association  a  copy  of 
fdings  during  the  last  twelve  months.      A  list  of  the  papers 

by  such  society  di^ng  the  year  will  be  inserted  in  the 
leport  of  the  Association,  providing  they  come  under  one  or 
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in  the  ehalk-waah,  but  in  the  blown-sand  th^  were  frequently 
quite  unworn,  and  in  one  or  two  instances  had  their  finer  angles  and 
delioate  muscular  markings  so  beautifully  preeenred  that  I  am 
inclined  to  think  they  must  have  been  protected  by  flesh  when 
embedded.  We  did  not,  howeyer,  except  in  one  doubtful  case,  find 
articulating  bones  lying  together ;  on  the  contraiy  they  occuned 
sporadically  in  all  the  beds,  and  were  nearly  always  .(ractured,  with 
portions  wanting.  Though  no  identifiaUe  remains  of  camiyoroos 
animals  have  yet  been  found,  the  marks  of  th^  teeth  could  be^ 
traced  on  sereral  of  the  bones  from  the  blown-sand,  and  it  seems  to 
me  that  we  are  probably  indebted  to  them  for  the  presence  in  the 
midst  of  an  feolian  deposit  of  heavy  finctured  isolated  bones  too 
weighty  to  have  been  carried  by  the  wind.  There  could  be  no  more 
suitable  habitat  for  beasts  of  prey  than  the  sand-dunes  and  cave- 
worn  cliffs  of  a  coast-line  abandoned  by  the  sea. 

The  fish  remains  which  occurred  so  plentifully  in  the  old  beach 
consisted  chiefly  of  vertebr»  and  head-bones,  the  latt^  often  lying 
loosely  together, in  such  a  way  as  to  show  that  they  had  been  held 
together  by  ligaments  when  thrown  up  by  the  waves.  The  marine 
shells  were  very  scarce,  and  badly  preserved,  but  this  did  not  surprise 
me,  as,  even  under  favourable  conditions,  it  is  not  often  that  roaDj 
shells  are  found  at  high-water  mark  on  a  rough  stony  beach.  The 
list  is  too  short  to  be  of  much  pala?ontoloorical  sorv^ice,  but  the  presence 
of  Ostrea,  which  does  not  occur  in  the  arctic  shell-beds  of  the  Base- 
ment Clay  at  Bridlington  Quay,  shows  that  the  climate  was  temperate. 
The  land-shells  are  such  as  now  live  on  sand-dunes,  and  have  no 
especial  interest,  except  that  they  show  how  complete  ha,s  been  the 
withdrawal  of  the  sea. 

Careful  search  was  made  for  any  evidence  of  man's  presence,  but 
no  recognizable  trace  has  yet  been  found,  though  the  situation  is  a 
not  unlikely  one,  and  the  fauna  is  that  with  which  he  is  elsewhere 
associated. 

Age  of  the  Beds. 
In  discussing  the  age  of  these  deposits  I  can  at  present  add 
very  little  to  what  has  already  been  advanced  by  Mr.  Reid,  though 
I  am  inclined  to  demur  at  his  placing  the  beds  under  the  heading  of 
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Interqlacial,  as  I  think  the  evidence  tells  strongly  towards  their 
Preglaciid  age^that  is,  if  the  term  Pregladal  may  be  applied  to 
beds  older  than  the  oldest  tnily  glacial  deposit  known  in  East  York* 
shire. 

There  is  this  serious  difficulty  in  understanding  the  stratigraphical 
relations  of  the  beds  ; — the  boulder  clay  which  rests  on  the  chalk 
or  chalk-rubble  in  the  clitF-sections  east  of  Sewerby,  has  always  been 
considered  to  belong  to  the  lower  division  of  the  Purple  clay  ;  and 
it  is  this  clay  which,  as  I  have  recently  found,  passes  down  over  the 
blown-sands  to  the  foot  of  the  cliflF  west  of  Sewerby.  But  at 
Bridlington  Quay  a  still  lower  boulder-clay,  with  well-marked 
lithological  and  palfeontological  peculiarities,  known  as  the  "  Base- 
ment "  clay,  is  seen,  and  can  be  traced  in  the  cliff  eastward  for 
a  short  distance  and  then  disappears  beneath  the  beach. — Now,  these 
bone-beds,  though  they  are  undoubtedly  older  than  the  Purple  clay, 
are  they  also  older  than  the  Basement  clay  ?  And  if  so,  what  has 
become  of  the  Basement  clay?  Is  it  entirely  absent  from  our 
section  ? 

There  is  so  much  slipped  ground  and  obscurity  in  the  cliflF 
between  Bridlington  Quay  and  Sewerby,  that  one  cannot  be  quite 
positive  that  the  boulder-clay  (3c.  of  Fig.  2)  which  overlaps  the  bone- 
beds  is  not  the  Basement  clay  that  has  re-appeared,  especially  since 
boulder-clays  in  general  show  such  a  noble  disregard  for  levels  and 
horizons.  But  I  do  not  think  this  to  be  the  case,  and  am  inclined  to 
believe  that,  if  the  Basement  clay  is  present  at  all,  it  is  represented 
by  the  band  of  chalk-rubble  (4)  which  also  passes  down  from  the  top 
of  chalk  to  the  shore,  thickening  very  materially  as  it  sinks.  This 
nibble  seems  to  have  resulted  in  some  way  from  the  action  of  ice  on 
the  surface  of  bare  chalk,  and  its  formation  may  well  have  been 
contemporaneous  with  that  of  the  Basement  clay  on  the  lower  ground. 
This  is  a  point  which  I  hope  to  elucidate  in  our  next  year's  excava- 
tions, and  I  will  withhold  further  comment  on  it  till  then. 

Had  there  been  any  pre-existing  glacial  beds  in  the  neighbour- 
hood when  the  old  beach  was  being  formed,  they  could  scarcely  have 
escaped  erosion,  and  would  have  yielded  a  plentiful  scattering  of 
erratic  pebbles  in  the  ancient  shingle  just  as  in  the  recent  beach, 
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bki  wci  find  instead  that  stoned  of  any  kind  exe^t  of  chalky  are  so 
few  and  far  between  that  it  leijuiTed  a  thorough  and  sjstematie 
trrocess  of  excayation  to  find  them.*  A  single  stranded  mass  of 
ice  might  yield  fGff'travelled  pebbles  enough  for  miles  of  snch  a 
beach. 

Both  the  sea-beach  and  tiie  blown-sand  seem  to  indicate 
that  ihe  preralent  wind  of  the  period  came  from  somewhere  between 
south-east  and  south-west;  and  that  a  mild  climate  resulted  is 
shown  not  only  by  the  presence  of  oysters  among  the  shingle,  but 
also  by  the  state  of  the  old  cliff-face,  to  which  attention  has  already 
been  called.  Its  sand-worn  surface  is  so  unbroken  that  anyone  who 
has  studied  the  rugged  broken  features  of  the  present  cliff,  or  has 
watched  for  himself  the  effect  of  eren  a  slight  frost  on  a  chalk 
escarpment,  will  at  once  be  convinced  that  there  can  have  been  yeiy 
little  frost  when  tiiis  cliff  was  carved  out. 

The  &una  itself,  as  at  present  known,  does  not  aid  us  mudi  m 
determining  the  exact  age  of  the  deposits.  There  seems  to  be  nothiqg 
in  it  to  prove  whether  the  beds  are  pre-glacial,  glacial,  or  post-^^adal, 
though  it  shows  that  they  cannot  belong  to  the  older  Tertiaries. 

The  shell-bed  at  Speeton,^  though  at  a  much  higher  level  abore 
the  sea,  is  probably  of  approximately  the  same  age  as  these  deposits, 
and  there  are  also  certain  valley-beds  at  Danes  Dyke,  and  at  two  or 
three  other  places  on  Flarabro'  Head  that  hold  similar  positions 
between  the  glacial  beds  and  the  chalk,  biit  no  animal  remains  have 
yet  been  obtained  from  them.  § 

The  preservation  of  this  little  triangular  patch  of  incoherent 
beds  beneath  the  boulder-clay  is  one  more  proof,  if  that  were  needed, 
of  the  southerly  flow  of  the  ice  over  the  headland  during  glacial 

*  Not  reckoning  the  fragments  of  carbonaceoos  shale,  we  never  came 
across  more  than  three  or  four  foreign  pebbles  in  a  day,  and  I  think  I  could 
Lave  carried  away  all  we  found  in  my  pocket. 

Sinoe  this  was  written  the  wiater  frosts  have  oome,  and  the  exposed 
portion  of  the  old  cliff  has  completely  lost  its  smooth  ontllne. 

{Supra  clt.  G^l.  Mag.,  sec.  ii.,  vol.  viii.,  p.  174. 

§  A  steep  oli£F  of  chalk  with  angular  gravel  banked  against  it,  has  alio 
recently  been  exposed  in  the  deep  railway  cutting  north  of  Flambro'  Station, 
but  this  seems  to  be  a  vaUey  waU  of  late  glacial  or  post-glacial  times,  the 
gravel  coutnining  many  drift  pebbles,  and  probably  forming  a  continuation  of 
the  •*  Sewerby  gravels.*' 
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and  lime-kilns  only.  Mr.  Fison,  in  his  Ilkley  address,  admitting  the 
certain  fact  of  these  delves  being  lime-kilns,  asks,  why  did  they  bum 
lime  in  such  an  out-of-the-way  spot  in  such  quantities  and  in  per- 
manent use  ?  What  did  they  do  with  the  lime  so  burnt,  and  where 
did  they  get  the  limestone,  or  fuel  ?  Relative  to  the  last,  we  may 
state  that  experts  in  geology  have  demonstrated  that  upon  Rombalds 
Moor  there  runs  a  line  of  glacial  drift  limestone  leavings,  reaching 
from  Lanshaw,  north-west,  to  Ilawksworth,  south-east,  which  drift 
appears  to  have  hit  against  the  elevations  in  that  line,  and  Lanshaw 
being  highest,  1100  feet,  would  probably  first  catch  the  importation 
of  Skipton  limestone,  and  so  on  to  the  Whinhill,  800  feet,  and  In- 
take Delves,  700  feet.  In  that  case  there  might  have  been  a  con- 
siderable quantity  of  lime  drift  at  Lanshaw,  to  be  utilised  and  burnt. 
The  large  turf  bad  at  the  south  sirle  of  the  delves  has  been  well- 
known  to  yield  large  trees  of  old,  an  1  in  times  more  remote  would  be 
full  of  fallen  tiinbjt*.  There  would  thu^  be  fuel.  The  particular 
covering  of  the  front  of  the  kilns  and  their  facing  south-east  would 
catch  the  wind,  which  has  always  been  blowing  in  that  direction  when 
I  have  been  there,  and  so  would  make  a  natural  "  blast,"  enabling 
bog  and  wood  to  raise  hea!;  e^ijiitial  to  fusii  tho  limestone.  Speaking 
of  copper  mines  and  smeltia<^  at  Wa  ly  Maghara,  Sinai,  Lepsius  says, 
(p.  102,  Letters):  "Hence  it  appears  that  this  open  spot  was  probably 
selected  for  melting  the  ore  on  account  of  th^  keen  draught  of  wind 
which,  as  we  were  assured  by  the  Arabs,  is  here  almost  incdisantly 
blowing."  Wv3  tills  S33  t'lib  at  LiiiVixv,  sai)pjiiai;  a  drift  of  lima- 
stone  to  be  there,  would  have  both  fuel  and  a  blast  to  work  the 
burning.  That  they  would  use  the  lime  thus  laboriously  made  is 
pretty  certain.  We  trace  its  use  both  by  Romans,  Saxon,  and  Nor- 
mans in  building,  and  as  the  lime  would  have  to  be  brought  down  by 
%TiimA.la  in  panniers,  so  when  the  drift  failed  they  would  be  likely  to 
take  river  boulders  up  and  latterly  coal,  the  cinders  of  which  have 
been  undoubtedly  found  in  the  bog  and  lime  ashes  of  the  Lanshaw 
kilns.  Truck-ways,  in  one  case  near  a  dozen  parallel,  may  bo  yet 
distinctly  traced  from  the  Wharfe  to  the  delves,  and  the  Wharfo 
jrields  limestone  boulders  yet  for  burning  at  pits  now  stationed  near 
to  the  river.     Formerly  tho  facility  for  lime  burning  would  be  at  the 


its  old  place  at  ihe  Wold-foot,  HoldemeeSi  that  relic  of  the  ice-age, 
18  gradually  vaniahing,  and  its  days  and  gravels  are  somewhere  goiog 
to  make  tiie  foundations  of  a  newer  land. 

REFERENCES  TO  PLATE  No.  21. 

A.  OldBeaoh.  0.    BlownSuid.  j;    Old Oialk GUIL 

B.  BftinWaalL  S.    Slipped  Drift        Q.    Bridlington  Qunr. 


NOTB  ON  A  FOSSIL  SPBOHES  OF  CHLAXTD0SBLACHU8. 
BT  JAMBS  W.  DAYIS,  F.0.&,  SIC. 

Some  years  ago  a  Selachian  was  obtuned  by  Proi  H.  A.  Ward, 
which  had  been  caught  off  the  coast  of  Japan.  It  was  purchased 
fi>r  the  Museum  of  Clomparative  Zoology  at  Harvard  Coll^;e  ;  and 
in  January  1884  Mr.  S.  Garman,  of  that  Museum,  gave  a  preliminaiy 
description  of  the  fish  in  the  '*  Bulletin  of  the  Essex  Institute," 
ToL  zvi.,  in  which  he  recognized  it  as  belonging  to  a  new  Cunily 
and  instituted  for  it  the  genus  OhkoMfdoHiadius. 

I  had  the  pleasure  of  describing  this  fish  and  giving  a  historical 
resumb  of  the  various  opinions  respecting  it  in  the  proceedings  of 
this  society,  at  a  meeting  held  in  ISSS."^  Until  the  month  of  June  in 
the  present  year,  no  fossil  representative  was  known.  Whilst  visiting 
the  Natural  History  Museum  at  [South  Kensington,  I  came  across  a 
fossil  representative  of  the  genus  closely  resembling  the  recent  one. 

It  is  extremely  interesting  to  find  that  ten  years  ago  a  fossil 
representative  of  Chlamydoselachus  was  actually  discovered  and  figured 
by  the  late  Robert  Lawley.  The  specimen  is  from  the  Pliocene  beds 
of  Orciano  in  Tuscany,  and  is  described  as  very  rare ;  the  teeth 
figured  are  possessed  of  three  sharp,  slender,  backwardly-curved 
denticles,  with  a  base  forming  a  broadly-expanded  plate  divided  at 
its  posterior  extremity  into  a  pair  of  prongs,  which  doubtless 
extended,  as  in  the  existing  species,  beneath  the  succeeding  tooth, 
thereby  gaining  additional  firmness  and  streugth.  The  figures 
indicate  a  tooth  twice  the  diameter  of  the  anterior  teeth  of  the 
existing  species.  The  author  knew  of  no  living  or  fossil  representa- 
tive of  the  teeth,  and  gave  the  figure  with  a  short  notice,  without 

•  Proo.  Yorksh.  Qeol.  and  Polyt.  Soc,  vol.  ix.,  p.  9S. 


holmes:  pre-historic  remains  of  rombalds  moor.         315 

ever  upon  the  indestructible  rocks  in  elaborate  and  painfully  cut 
lines,  circles  and  figures  for  record.  We  can  trace  how  they  began  to 
clear  the  soil,  stones  and  weeds,  and  sow  rye,  oats  and  barley,  and 
grinding  grain  by  hand  process  ;  then  increasing  their  flocks,  tending 
them  on  the  hills,  and  sheltering  them  in  folds  and  hollows  ;  they 
would  gradually  but  slowly  rise  into  domestic  comforts.  We  can  see 
how  they  dressed  the  hides  of  their  cattle,  and  formed  them  for 
garments,  and  so  evolved  slowly  and  painfully  from  primitive 
barbarism  to  the  semi-civilised  condition  tliat  the  Romans  found 
them  in.  The  valleys  were  then  lakes  or  dangerous  morasses,  and  the 
hill  sides  were  covered-by  dense  forests.  The  tops  of  the  hills  held 
wood  huts  and  villages,  such  as  the  New  Zealanders  still  stock- 
ade. They  became  rich  in  cattle,  had  solid  canoe  boats  or  wicker 
corracles.  Latterly  they  had  framed  wooden  carts,  and  in  some  places 
chiefs  had  the  use  of  chariots;  they  had  acquired  the  use  of  metal 
tools  of  copper,  bronze,  gold  and  even  iron.  In  some  instances  they 
traded  with  foreign  countries,  and  copied  the  mediums  of  barter  in 
metal  and  money.  Foreign  Missions  had  visited  barbarian  Britain, 
had  advanced  savage  superstition  to  semi-civilised  Druidism  with 
divination,  rude  morals,  and  crude  social  organisation.  It  is  common 
to  stop  at  these  patent  inferences  from  these  ascertained  facts.  But 
the  intelligent  antiquary  may  be  permitted  to  look  to  the  future  as 
well  as  the  past,  and  to  conclude  that  as  progress  marks  the  past, 
it  prefigures  the  future,  or  to  "  indefmite  progress  for  the  race 
— to  state  of  being  yet  without  a  name." 


SECRETARY'S  REPORT. 
e  Society,  during  the  past  year,  has  niadc  ate&dy  and  con- 
ianirai pngnss-  The  number  of  memben  is  now  215.hu  iui;T«aK 
ttmn^^Bttyaut.  Two  meiabers h&va  compaunded  fiir  their  uniul 
vbeoripttsoB,  m^ng  &  total  of  33  life  members.  The  Society  hae 
Mt  two  members  by  death,  and  five  have  retired.  There  luu  beau 
iO  addition  of  tvelva  new  members.  Tlio  two  members  who^  fiaiia 
re  have  to  regret  arB  Sir  Henry  KdwarJa,  Bart.,  (J.B.,  &c..  of  Py« 
<fest,  near  Holir&x,  and  Mi.  W.  Sykos  Waid,  of  DeoisoiL  Hiiil.  Leok 
?he  Kttor  wai  a  visry  olil  member  of  the  Society,  and  took  Kreal 
atere^t  in  ila  vreLfare.  Krom  the  ytjiir  135i  or  !d5o  to  IBltihe 
iOCU)iie<l  thi)  iiositioii  of  Houorary  Secrotarj-.  Hk  was  a  i?.iii..iaiit 
ontribiitor  to  ibt  proccsdiugs,  and  read  many  papers  at  it*  meeting 
ie  was  a  mau  of  coofiid«rablc  ability  and  many  accompliflinririt. 
io  waa  by  profeaiian  a  sulicitor,  but  hii  tafitoa  led  bim  in  early  life 
0  aoinntitic  pursuits,  aa.l  thiise  ho  foltowoil  with  rar«  ardftur  dona; 
lis  Uisuro  time.  He  was  a  Fellow  of  tho  Obeiaioal  8o«oty,iad 
ontribato^l  to  thii  trania-^tion?  of  that  Society.  During  hi^  etiiinr 
years  be  patente.i  a  system  of  telosraphy,  and  maiie  inveutious  which 
he  also  patented  in  couiioctiou  with  a  system  of  atmospheric  ruilwa_F.<L 
In  bis  later  yairs  he  devoted  much  time  to  photography,  auil  achieved 
marked  succesa  as  an  amatuer  in  that  art.  He  was  an  eatliusiai^tic 
lover  of  music,  and  studied  theories  of  sound  with  some  succl'SS.  Ik 
1846  he  contributed  a  paper  to  this  Society,  which  was  not  publistfJ 
in  its  proceedings,  "  On  Vibration  Producing  Sound."  .\ir.  WwJ 
was  for  many  years  a  member  of  the  Council,  and  for  several,  one  (if 
the  Honorary  Secretaries  of  the  Leeds  Philosophical  and  LiwrsT 
Society.  During  the  last  three  or  four  years  he  has  led  a  life" 
retirement. 

Three  meetings,  including  the  present  one,  have  been  held  dmi"! 
the  year.  The  first  was  at  Bamsley,  in  April,  and  was  presided  ow 
by  Josepli  Mitchell,  Ksq,,  C.E.,  F.U.S.,  who  gave  an  address.  ?^^ 
were  also  read  by  Dr.  H.  Clifton  Sorby,  F.R.S.,  Messrs.  Willisa 
Cash.  P.G.S.,  (1.  R.  Vine,  William  Home,  and  H.  B.  Stocks. 

The  second  meeting  took  the  form  of  an  excursion  in  Wensleydw 
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the  13th  and  13th  of  August.  A  meeting  was  held  in  the 
ling  of  the  first  day,  at  which  Sir  Charles  Dodsworth  presided. 
¥een  30  and  35  members  took  part  in  the  excursion.  The  Society 
idebted  to  Mr.  Wm.  Home,  the  local  secretary  for  the  district, 
}he  admirable  arrangements  made  for  the  success  of  the  meeting. 

The  third  meeting  was  held  at  Bamsley  on  November  17th, 
¥.  Embleton,  Esq.,  in  the  chair.  Papers  were  read  by  Messrs. 
R  Mortimer,  Jno.  Holmes,  James  W.  Davis,  Prof.  Arnold 
ton,  C.E.,  Rev.  J.  Magens  Mello,  M.  A.,  Rev.  J.  Stanley  Tute,  B. A., 

Richard  Reynolds. 

For  the  present  year  three  photographs  have  been  issued  to  the 
ibers  of  the  Society,  illustrating  the  contortions  in  the  chalk  at 
nborough  Head.  It  is  proposed  to  issue  for  next  year  a  photo- 
)h,  printed  as  before,  by  the  Autotype  Company,  illustrating  the 
il  tree  discovered  at  Clayton,  near  Bradford,  and  since  purchased 

removed  to  Owen's  College,  Manchester. 

The  Society  is  indebted  to  the  following  gentlemen  who  have 
•esented  the  Society  in  the  several  towns  or  districts  specified,  as 
lorary  Local  Secretaries: — 

Bamslej     Thomas  Lister,  Victoria  Crescent 

Bradford    Thos.  Tate,  F.G.S.,  4,  Kingston  Road,  Leeds 

Bridlington       Geo.  W.  Lamplagh,  Bridlington  Qoay 

Brighouse Thomas  Ormerod,  Woodfield,  Brighoose 

Dewsbury P.  F.  Lee,  West  Park  Villas 

Driffield Rev.  E.  Maule  Cole,  M.A.,  Wetwang 

Halifax       Geo.  Patohetb,  Janr.,  Shaw  Hill 

Harrogate R.  Peach.  Harrogate 

Hnddersfield      P.  Sykes,  33,  Estate  Bnildings 

Leeds S.  A.  Adamson,  52,  Well  Close  Terrace 

L^bom  and  Wensleydale  Wm.  Home,  Loybarn 

Thirsk W.  Gregson,  Baldersby,  nr.  Tbirsk 

York H.  M.  Platnaner,  The  Musenm 

The  proceedings  and  memoirs  of  the  learned  Societies,  whose 
les  are  appended,  are  forwarded  to  the  Society ;  in  exchange  our 
ceedings  are  sent  to  them.  The  thanks  of  the  Society  are  due 
I  hereby  tendered  to  those  Societies  for  their  respective  contribu- 

18. 

Kmk  NatnzmlistB  Field  Club. 
NoTwioh  Q«ologioal  Society. 
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liliat  Ihr«  liiidaMiii  dongiM^  the  ''Shale  beds  cxf  Noillim 
Qoddiiidr-eoml  with  tiie  amdrtooe  of  South  GotUaiid,''  (No.  TI^ 
^p,  8t  ioe  Kbliogr,)-H»r  eaual  to  our  Wonlodi  ahab,  it  may  h 
ioteretltiig  to  note  tiie  lange  id  9fm»  Ubntified  1^^  the  anthonof. 
tiie  papera  vefened  to  aboTO,  both  in  the  British  and  the  findgii 
atrata  of  the  same  gedogbal  age.  I  have  alao  aoTeral  eiamplea  of 
Qatraooda  from  similar  American  horiaons^  but  as  I  am  unable  to 
fefinr  to  poblidied  descripticms.  of  tiie  same,  I  feel  that  it  would  be 
unwise  to  treat  of  them  in  oonneotion  with  the  detailed  pnUiihei 
deseripticms  bj  the  aathors  alieadj  named.  This  will  be  again, 
father  than  a  loss  to  tiie  PalsBontologirt,  because  I  am  certain  thai  if 
the.Amerioan  Upper  Silnrian  diales  were  as  himestly  seardied  for 
Ostraooda  as  onr.own  and  the  Scandinavian  shales  have  been,  many 
fionns  new  to  tiie  Palieontologist  would  be  added  to  the  list  now  giren, 
or  a  wider  range  of  British  and  Scandinavian  spdcies  establidied. 

In  tiie  following  notes  I  deal  mofe  particularij  with  my  oim 
jBndingSy  rather  than  witii  those  {omished  to  Professor  T.  R  Jooai 
by  Mr.  John  Smith,  of  Ell  winning :  not  because  I  have  any  desbeto 
force  my  own  to  the  front,  but  because  I  have  picked  my  coUectioD 
of  Ostracoda  from  well-defined  and  numbered  beds  in  the  shales,  h 
passing  I  shall  give  due  prominence  to  the  species  supplied  bj 
Mr.  Smith,  as  there  are  a  few  forms  met  with  in  his  collection 
which  are  apparently  absent  in  mine. 

After  Messrs.  Jones  and  Holl  had  completed  their  labours  on 
both  collections,  I  went  over,  carefully,  my  stock  of  material  again, 
picking  out  and  mounting  a  very  extensive  series  of  known  and 
unknown  forms  from  the  finer  debris  of  the  various  beds,  and  in  this 
sense  the  present  paper  may  be  looked  upon  as  an  original  contribu- 
tion rather  than  a  mere  compilation.  Beginning  with  the  lower  beds 
and  ascending  to  the  highest,  I  have  catalogued  the  whole  of  the 
species  in  my  present  collection  stratigraphically,  so  that  future 
workers  on  the  same  beds,  or  even  other  beds,  higher  and  lower  in 
the  Silurian  series,  may  compare  and  complete  the  range  of  species 
both  in  space  and  in  time.  The  work  of  Professor  T.  R.  Jones  and 
Dr.  Holl  has  been  so  honestly  carried  out,  that  I  cannot  promise  the 
reader  descriptions  of  new  species  in  this  re-working,  and  so  carefully 
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The  attention  of  the  members  of  the  Society  is  requested  to 
the  fact  that  Local  Scientific  Societies  have  been  admitted  as  Corres- 
ponding Societies  of  the  British  Association  and  to  the  following 
statement  thereon.    In  1883  a  committee  was  appointed  by  the 
British  Association  to  draw  up  suggestions  upon  methods  of  more 
systematic  observation  and  plans  of  operation  for  ''  Local  Societies  " 
which  publish  their  proceedings.    A  list  of  such  societies,  number- 
ing about  170,  was  prepared.  The  societies  diflFer  widely  in  character, 
raoging  between  those  of  high  scientific  character,  whose  affairs  are 
managed  by  a  regularly  organised  staff  of  officers,  and  whose  operations 
include  the  original  investigation  of  the  various  subjects,  the  results 
of  which  are  regularly  published  in  their  proceedings  ;  and  small 
societies  and  field  clubs,  excellently  situated  for  conducting  local 
inrestigations,  and  often  doing  valuable  work,  of  which,  unfortunately, 
no  accessible  record  is  kept,  and  little  is  known.     In  some  instances 
the  small  societies  federate  themselve  together  greatly  to  the  benefit 
of   all  concerned.    The  societies  so  united  are  enabled  to  devise 
uniform  and  systematic  investigations  in  a  variety  of  subjects.      It 
can  hardly  be  doubted  that  such  co-operation  on  a  still  more  ex- 
tended scale  will  result  in  important  gains  to  science,   and  it  is 
irith  this   view  that   the    committee   sought  to   extend  the  sys- 
tem of  federation  and  form  an   organized  centre    for  local  scien- 
tific   societies    in    connection    with    the    annual    meeting   of  the 
British  Association  for  the  Advancement  of  Science.      A  number  of 
proposals,  which  took  the  form  of  rules,  were  suggested  for  the  con- 
sideration of  the  Council  of  the  Association.      In  accordance  with 
these  any  society  is  eligible  to  be  placed  on  the  list  of  corresponding 
societies  of  the  British  Association  which  undertakes  local  scientific 
inyestigations  and  publishes  notices  of  the  results  of  such  investiga- 
tions, especially  if  they  are  such  as  are  carried  on  by  committees  of 
the  Association.      Application  must  be  made  before  the  1st  of  June 
in  each  year,  and  the  C9rresponding  society  when  elected  is  required 
to  transmit  each  year  to  the  Secretary  of  the  Association  a  copy  of 
its  proceedings  during  the  last  twelve  months.      A  list  of  the  papers 
published  by  such  society  di^ng  the  year  will  be  inserted  in  the 
Asuraal  Report  of  tiie  Association,  providing  they  come  nnder  one  or 
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II.  Beyrichia  Kl<6d6iii.  tm.  antiqiiata,  J.  * 
1^.  t        „        BoUiana-umbouatA,  iteut«r. 

13.  fLeperditia  nitens.  Kolm. 

14.  t        „        tuberculata,  Kolm. 

16.  I         „         pliiueolus,  Hisinger.  • 
Ifi.  t        „        balthiea,  His. 

17.  fEutomis  reuiformU,  Kolm. 

18.  IPrimitialiBvis,  J. 

19.  ,.        valida,  ,T.  &  H. 

'20.  (?)     „        grandis,  J.     Near  P.  valida,  J.  &  R 

SI.  (?)     „         reticriBtata,  J.     Near  ally  to  P.  tnrttUita,  J,  &  H. 

22.  „        GeiumuluiD,  J. 

;         33.  t     »        inequalb,  J. 

■;  Primitopsie,  Jones,  1887. 

Wl:        34.  t  ..  planifroiis,  J. 

25.  t  ■.  ..        ^s-i'-  ventrosa,  J. 

Oiit  of  this  liat  of  twenty-iive  species,  ten  at  least  are  found  in 
tlie  British  Wculock  sliales,  aud  two,  Nns  20  aiid  21  in  all  probability. 
may  be  found  smoDgst  examples  that,  np  to  the  present  time,  han 
been  overlooked.  I  have  &  peculiar  example  of  P.  valida  to  catalogue 
from  the  Coalbrookdale  beds,  that  has  not  as  yet  found  a  place,  w 
a  variety,  in  our  lists.  There  might  be  other  unrecorded  forms  of 
which  I  may  have  to  speak  when  I  come  to  deal  with  the  other  beds. 
Neither  epeclej  of  Leperdilia,  nor  EiilumU  has  been  found  in  our 
British  Weulock  shales. — Of  the  other  new  genera,  Pnmitopgis  and 
BwsuMla,  1  cannot  speak  of  yet,  with  any  degree  of  satisfaction. 

Bibliography.     (.Tones,  Holl,  &  Vine). 
I  have  only  given  the  papers  of  Messrs.  Jones,  Holl,  and  myself, 
in  which  the  Ostracoda  of  the  Weulock  shales  are  dealt  with  specially. 
I.     Notes  on  the  Palicozoic  Bivalved  Eutomostraca,  No.  XX. 

Annals  &  Mag.  Nat.  History,  April.  1886,  pp.  337-363. 
II.     Ibid.     No.  XXI.,  A.  M.  Nat.  Hist.     May,  1886,  pp  403-4U. 

III.  „        No.  XXIII..  A.  M.  Nat.  Hist.  March,  1887.  pp.  177-193. 

IV.  ..        No.  XXIV. ,  A.  M.  Nat,  Hist.    June,  1887.  pp.  400-416. 
*  B.  Kiue.  var.  tQbeicalata  Salter  Catulogucfl,  but  given  as  appeaf  iny  in 

Uppel  Ludlow  beda  o:  ' 
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bher  mounds  or  tumuli,  lake  dwellings,  caves  whicli  have  been  in* 
abited,  entrenchments,  and  the  several  kinds  of  implements  and 
maments  of  the  Stone  and  Bronze  age.  The  Committee  of  Recom- 
lendation  adopted  the  suggestion,  and  appointed  Sir  John  Lubbock, 
►r.  R.  Munro,  Mr.  Pengelly,  Prof.  Boyd  Dawkins,  Dr.  Meirhead, 
>r.  Jno.  Evans,  Dr.  Hicks,  and  Mr.  Jas.  W.  Davis  a  Committee  for  the 
urpose  of  making  such  investigations.  Mr.  Jas.  W.  Davis  was 
^pointed  Secretary.  Yorkshire  has  proved  a  rich  field  for  the  inves- 
gation  of  such  subjects  as  are  included  in  the  programme  of  this 
»mmittee ;  hitherto  the  record  of  many  discoveries  of  interesting 
)jects  has  been  lost,  or  is  hidden  in  the  columns  of  some  local  news- 
iper.  It  is  suggested  that  in  future  all  such  records  should  be 
drefully  tabulated  and  preserved  by  the  Conmiittee  of  the  British 
ssociation,  and  it  is  hoped  that  members  of  this  society  will  com- 
unicate  to  its  Honorary  Secretary  particulars  of  any  discovery  that 
ley  may  be  acquainted  with.  It  is  also  desirable  that  particulars  of 
teresting  objects  which  have,  previous  to  the  present  time,  been 
and,  and  of  which  no  permanent  record  has  been  made,  should  be 
mished. 

Amongst  other  subjects  of  investigation  to  which  the  society 

ay  be  able  to  render  assistance,  are  the  "Sea  Coast  Erosion"  Com- 

ittee,  appointed  to  enquire  into  the  rate  of  erosion  of  the  sea  coast 

England  and  Wales,  and  the  influence  of  the  artificial  abstraction 

shingle  or  other  material  in  that  action.      Mr.   Wm.  Topley, 

\,  Jermyn  Street,  London,  is  the  Secretary. 

A  Committee  for  the  purpose  of  investigating  the  circulation  of 
iderground  waters  in  the  permeable  formations  of  England,  and  the 
lality  and  quantity  of  the  water  supplied  to  various  towns  and 
stricts  from  these  formations.  Mr.  C.  E.  de  Ranee,  28,  Jermyn 
reet,  London,  is  the  Secretary. 

And  the  Committee  to  record  the  position,  height  above  the  sea 
7e\y  lithological  character  and  size  and  origin  of  the  erratic  blocks 
England,  Wales,  and  Ireland.      Rev.  H.  W.  Crosskey,  LL.D., 
7,  Gough  Road,  Birmingham,  is  the  Secretary. 

Committee  to  report  on  the  Provincial  Museums  of  the  United 
ingdom.    Mr.  F.  S.  Mott.  Iirfcester,  Secretary. 
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DvTUiK'VPRis,  Bkadv.  1880. 
0.        „     Philiipaiaua  J.  &  H.  HI.,  p.  187,  pi.  v., 
7.         „  „    var.  (major)  J-  &  H.,  id  f.  3.  a-b. 

H.        „  „    var  typica  J.  A  H.,  id.  f.  4,  a.b.c, 

"J.        „    pustiilosa  J.  &  H.,  pi.  188,  pi.  vii.,  f.  13,  R.b. 

seminulum  J  ,  id.  pi.  vi.,  f.  9,  a.b. 

aciuaJ.,  id.  189.  pi.  vl.,  f.  lb,  a.b. 
•.2.        „    pbaseolua  J.,  id.  189,  pi.  vii.,  f.  II,  a.b.  f.  VJ,  a.  \t. 

TuLlPiSUlLA  JONBS  &.  HOLL,  1869. 

!3.        „  corpuleata  J.  &  H.,  IV.,  p.  401,  ref."^^ 

a.        „  tuberoaa  J.  &  H.,  id.  ref.* 

!o,        „  angulata  J.,  id.  p.  403,  pi  xii.  f  9  ft.b. 

iG.        „  plicata  J.,  id.  p,  402.  pi  xii.,  f.  10-13. 

17.        „  v-scripta,  J.  &  H.,  id.  403,  reC" 

OcTONARiA  Jukes,  1887. 

!S.  ,,  OL'toformis  Jones  iV.,  p.  404,  pi.  xii.,  f.  2,  a.b. 

i9.  „  var.  iiitorta  J.,  id.  pL  xii.,  f.  3.  a.b. 

JO.  „  „    simplex  J.,  id.  405,  pi.  xii.,  f.  4,  a.b. 

(1.  ,,  ,,    iufonnia  J.,  iil.  pi.  xii.,  f.  5,  a.b. 

12.  „  „    liipartita  J.,  id  pi.  xii.,  f.  6,  a.b. 

13.  „  „    persona  J.,  id.  pi.  xii.,  f.  7,  a.b. 
„    monticulata  J.,  id.  406,  f.  8,  a.b. 

undosa  J.,  IV.  p.  406,  pi.  xii.,  f.  1,  a.b. 
paradoxa  J.,  id.  p.  40G,  pi.  xiii.,  f.  12. 
sp.  J.,  (id.  p.  407  reference). 
Gttuerb,  Muller,  1785. 

37.     „     Hollii,  Jones  III.,  p.  190,  pi.  vi.,  f.  5,  a  to  c,  f.  6,  a  to  c. 
38.(?)„    Vinei,  J.  &  var.  III.,  191,  pi.  vii.,  f.  i,  a.b.  5,  a.b. 
39.(?)„    aubquadrata,  J.,  id.  191,  pL  vii.,  f.  6,  a.b.f.  14  a.b. 
Cytbebella,  Jonfs  and  Bosquet,  1849, 

40.  „     Smithii,  Joues  III.,  page  192,  pi.  vii.,  f.  15,  a.b.f.  16  lb. 
Xestolgbebis  G.  0.  Saks.,  1865. 

41.  „    corbuloidea  Jones  Js  Holl,  IV.  p  410,  ref-  =  Cytbere  ii 

42.  Cytherellina  ?  sp.  (An.  Mag.  Nat.  Hist.)  &  III.  p-  185. 
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Meeting  of  the  Gouneil  at  the  Museum,  Leeds,  on  March  10th, 
86. 

Present,  R,  Peach,  Esq^.,  in  the  chair;  Messrs.  Reynolds,  Tate, 
Ektnauer,  Carter,  and  Davis. 

The  minutes  of  last  meeting  were  read  and  confirmed. 

Proposed  by  the  Chairman,  seconded  by  Mr.  Platnauer,  and 
rried,  that  the  following  accounts  be  paid: — 

£  s.  d. 
Autotype  Co.  -  -  -  -  -  17  10  6 
6.  Wims  (Photographer)      -        -        -      6    5    0 

£23  15     6 

The  Hon.  Secretary  stated  that  much  delay  in  the  issue  of  the 
•oceedings  had  been  caused  by  the  negligence  and  delay  of  the 
inters,  and  it  was  decided,  on  the  motion  of  Mr.  Reynolds, 
iconded  by  Mr.  Platnauer,  that  tenders  for  printing  the  annual 
roceedings  be  invited  from  Messrs.  Goodall  and  Suddick  and 
['Corquodale,    of  Leeds;    and  Whitley  and  Booth,  of   Halifax. 

It  was  decided  that  Lord  Halifax  be  invited  to  preside  at  the 
3xt  meeting,  on  the  8th  or  15th  April,  and  that  if  lie  accept  the 
vitation,  the  meeting  be  held  at  Doncaster.  If  his  lordship  cannot 
5  present  the  meetiug  to  be  held  at  Bamsley  on  the  first  or  second 
"^^esday  in  April. 

Meeting  of  the  Couvcil  in  the  Council  Room,  Town  Hall,  Bamsley, 
Wednesday,  April  21st,  1886. 

Present,  Rich.  Carter,  Esq.,  in  the  chair;  Messrs.  Peach,  Ray 
dy,  Cheetham,  Lister,  Dr.  Sorby,  and  the  Hon.  Secretary. 

Minutes  read  and  confirmed. 

Estimates  for  printing  the  proceedings  were  read  from  Messrs. 
odall  and  Suddick,  Messrs.  McCorquodale,  and  Messrs,  Whitlev 
I  Booth.  Mr.  Ray  Eddy  proposed,  and  Mr.  Cheetham  seconded, 
t  the  estimate  of  Messrs.  Whitley  and  Booth  be  accepted,  and 
t  the  type  be  same  as  previously  issued  by  Messrs.  Megson 
I  Sons.     Carried. 

Resolved  to  recommend  that  the  next  meeting  be  held  at  Ley- 
H,  and  that  an  excursion  in  Wensleydale  be  arranged  during  the 
Uth  of  June  next. 

General  Meeting  of  the  members  in  the  Council  Room  of  the 
Bvn  Hall,  Bamsley,  on  Wednesday,  April  21st,  1886. 

The  chair  was  occupied  by  Joseph  Jlitchell,  Esq.,  C.E.,  F.G  S. 

The  minutes  of  the  annual  meeting  were  read  and  confirmed. 
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Sthrpula,  JoyEa  &  Hi)I,l.     188G. 

73.  „        Ciinceiitricn,,  J.  &  H,,  11.,  p.  404,  pi,  xui.,  figs   I.  4,  aaiit 

74.  „         iiTO^iilaiiH,  J.  A-  fl.,  II.,  i.  404,  |>1.  xiii,,  figs.    5,   7,  8,  E 

anil  l.*!. 
73.     ,,        bejiicbioidea,  J.  &  H.,  11 ,  p,  405,  p.  xiii.,  f,  2,  3. 

Placbstitla,  Josas  asd  Holl.     188G. 
7G     „     eTC[vvftta,J.  ami  H.  II.. p.  407,  pi.  xiii.,  figs.  !0,  ll.l'i.antiH 

MooREA,  Jones  ami  liirkby,  I8G7. 
76a.  „        Smithii,  Joues,  IV..  p  409,  pi.  xiii ,  f.  11.  a.(.. 

PhlMtTlA,   JOHES  &    HnLL-      l«fiO. 

77.  „        leuticiilari,'!,  J.  Sc.  H.,  II.,  p.  403,  pL  xiv.,  f.  la,  lb. 

78.  „  Rceineriana,  J.  it  H.,  id,  p.  408.  Hefereui-e. 
7»  „  fabiilina,  J.  &  H.,  II.,  p.  408,  pi.  xiv.,  f.  a,  le. 
80.     „        variolatu,  J.  A  H.,  id.,  408.     Kef  - 

HI.  ,.  paiicipiinctaU.  J.  &  H.,  II.  409,  p.  xiv.,  f.  :j 

82.  „  Imuiilis,  J.  &  H.,  II.,  p.  409,  pi,  .xiv.,  6gA.  V,  «,.  |i  a..  I.e. 

8b.  .,  valitla,  J.aiiil  H  .  11..  409.pl.xiv..  figs.  7,  a.bc.  aud  Ml., 
p.  I93.pl.  vi.  f.  7. 

54.  ,.  „     T'T-  breviaU,  J.  and  H.  II-,  p.  410,  pi.  xiv.,  f  8. 

55.  ,,  ..    ariguatata,  J.  and  H.,  id.,  f.  4.  a.b. 
m.  „  tersu,  J.  ittid  II.,  11,,  p  41(1.     Ref- 
A7.  „  uuibilicata,  J.  oud  H.,  id.     Rcf. 

88.  „  cristata.  J.  and  H.,  id.,  p.  411.     Ref.* 

89  „  coniuta,  J.  and  H.,  id.,  p  411,  pi.  xiv.,  Hgs.  12-13. 

90.  „  omata,  J.  and  H  ,  II.,  p.  411,  pi.  .\iv.,  f,  5. 

91.  ,.  asuialis,  J.  and  H  ,  11,,  p.  412,  pi  xiv.,  f.  11,  a.b. 

92.  „  diversa,  J.  and  H.,  II.,  p.     „      „     ,,    f.  10,  a.b.c. 

93.  „  scminiilum,  J.  aud  H.,  II.,  413,  „     „     f.  14,  a.bc. 

94.  „  furcata,  J.  and  H-,  II.,        „      „     „    f  15,  a.b. 

95.  „  obliquiptmctata,  J.,  IV.,  p.  409,  pi.  xiii.  f.  1,  a.b.o. 

96.  „  punctata,  Jones,  HI ,  p,  193,  pi  vii.,  f.  9.  a.b. 

*  Ann.  Mag.  Nat.  Hist.,  Set.  3,  vol.  svl.,  IS«5. 
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strataqraphical  distribution  of  the  ostracoda  in  the 

wenlock  shales. 

(I.  BuiLDWAS  Beds,  only.) 

1.    Lower  Wenlock  Shale  represented  by  the  following  numbers  : 

Nos.  22,  37,  36,  38,  40  ...         ...      " Biiildwas  Beds." 

II.     Middle  Wenlock  Shales— No.  43.        "  Coalbrookdale  Beds." 

III.  Upper  Wenlock  Shales— Nos.  41,  42,  25.    "  Tickwood  Beds." 

(a)  Wenlock  Limestone. 

IV.  Shales  over  Wenlock  Limestone — Nos.  24,  46. 

(b)  Ludlow  Series. 

The  materials  supplied  to  me  by  Mr.  Maw  as  *'  Washings  from 

the  Biiildwas  Beds,"  were  in  five  different  packages,  of  which  Nos. 

22  and  37  were  the  least  in  bulk,  and  No.  40  the  greatest.     Nos. 

36  and  38  were  in  separate  boxes  about  8  inches  square  and  6  inches 

deep — No.  40  was  nearly  double  this  size:  whilst  Nos.  22   and  37 

were  in  very  small  cigar  boxes.     The  organic  debris  were  results  of 

the  washings  of  several  tons  of  shale.     To  obtain  the  Ostracoda  now 

given  I  rewashed  the  various  packages,  and  in  this  way  I  got  some 

really  good  samples   of  the  finer  clay,   which,   when  sifted,   was 

examined  by  the  highest  power  of  my  hand-glass,  and  the  Ostracoda 

picked  out  with  a  fine  camel's  hair  pencil.     In  Nos.  22  and  37  a 

great    variety  of  forms  were  obtained — but  though  my  fine  clay 

from  the  Nos.  36,  38  and  40  beds  were  more  abundant  than  from  the 

sliales  of  the  other  two  numbers — both  individuals  and  species  of 

Entomostraca  were  far  less.     This  will  be  noted  by  referring  to  the 

stratagraphical  list.     Associated  with  the  Entomostraca  in  the  shale 

debris  of  Nos.  22  and  37  were  innumerable  fragments  of  Trilobita 

of  several  species,  but  rarely  perfect  forms,  so  we  may  consider  the 

debi'is  of  these  two  numbers  in  all  probability  as  similarly  characteristic, 

but  I  regard  the  Ostracoda,  of  all  the  shales  below  the  Wenlock 

Limestone,  as  belonging  to  the  age  of  the  shale  deposits,  rather  than 

as  being  derived  species  from  any  former  Silurian  age.     I  am  not  so 

positive  about  the  other  organisms,  but  even  most  of  these  seem  far 

less  water-worn  than  species  from  the  Coalbrookdale  beds.     The 

Ostracoda,  however,  except    where    some    of    the  examples    are 

broken  by  the  washings  of  myself  and  Mr.  Maw,  are  generally  perfect, 
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ami  the  oiitUues  of  the  valwa  very  sharp  ;  while  their  omnmonta- 
tions  in  many  cases  are  fully  preserved-  There  is  apjiarently  in  Mme  of 
the  examples,  a  slight  compression  of  the  valves  whicli  I  caiiiiut 
account  for,  otherwise  nearly  the  whole  nf  the  fnniis  fip[jenr  tr)  tne  to 
bQ  Donnal  in  their  different  atagee  of  growUi. 

TiiB  large  niunber  of  specific  fbrau  that  hare  beat  added  to  ov 
Silurian  Catalognea  of  Ostncoda  are  dae  to  the  keen  inteDigenee  of 
Messrs.  Jones  uid  HoQ,  nther  titan'  to  thoee  who  juiced  out  tiw 
Kitomostraca  from  the  shale.  In  smae  of  the  monnted  series  Ham 
was  mnoh  diQrulty  in  seperatiug;  tlie  forms,  prenooB  to  mounting, 
benoe  two,  and  even  three  species,  are  sometimes  i^aeed  togetbo'ta 
one  slide,  bat  this  ilmuback  has  been  got  over  by  the  autbiHS  « 
Oocottttt  of  the  way  iu  which  the  in<livi<hial  specimens  are  seperate^ 
nambered,  both  in  my  own,  anil  \i\  Mr.  &nid)'s  oollectioii.  The 
figons,  to  which  all  stndests  are  refaned,  are  valoable,  but  Ai 
exaoqileB  are  ao  chronicled  in  the  series  titat  ^spntea  respecting  As 
attthotahip  of  spetaes  can  be  msi^  settled  I7  a  reference  to  tha 
Dumhered  ttides 

The  KoB.  23  and  87  are  the  lowest  of  the  foesiliferotM  looe  of 
the  BuOdwas  Beds,  but  the  Ostracoda,  Devertheleas,  are  gina 
seperately. 

(a)  BoiLDWAS  Bed,  No.  22. 
Macrocypris  symmetrica,  Jones  an<l  Holl.      (Not  comition). 

„  siliquoides,  J.  and  H.  „ 

Pontocypria  Mawii,  J.  and  H.  fCommon). 

„  „     var.  gibbera,  J.  and  H. 

Bythocypris  symmetrica,  J.  and  H.  (Not  comuioii). 

„  pustulosa,  J.  and  H.  „ 

„  phaseolus,  J.  and  H. 

Thlipsura  v  -scripta,  J.  and  H.    Var.  discreta  (?)    Jones. 
Cythere  (?)  Viuei.    J  and  H. 

Cytherella  Smith!!,  J  and  H.  (Rare). 

Beyrichia  Kljcdeni  M.  Coy. 

„  „         Var.  granulata,  J 

..  ,.         „  „  with  big  lobes. 

.,  „  „     tnberculata  Salter.        (Common). 
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I  and  13th  of  August.  A  meeting  was  held  in  the 
lie  first  day,  at  which  Sir  Charles  Dodsworth  presided, 
tud  35  members  took  part  in  the  excursion.    The  Society 

0  Mr.  Wm.  Home,  the  local  secretary  for  the  district, 
rable  arrangements  made  for  the  success  of  the  meeting, 
ird  meeting  was  held  at  Bamsley  on  November  17th, 
5ton,  Esq.,  in  the  chair.  Papers  were  read  by  Messrs. 
iimer,  Jno.  Holmes,  James  W.  Davis,  Prof.  Arnold 
,  Rev.  J.  Magens  Mello,  M. A.,  Rev.  J.  Stanley  Tute,  B.  A, 
Reynolds. 

present  year  three  photographs  have  been  issued  to  the 
the  Society,  illustrating  the  contortions  in  the  chalk  at 

1  Head.  It  is  proposed  to  issue  for  next  year  a  photo- 
5d  as  before,  by  the  Autotype  Company,  illustrating  the 
scovered  at  Clayton,  near  Bradford,  and  since  purchased 
I  to  Owen's  College,  Manchester. 

ciety  is  indebted  to  the  following  gentlemen  who  have 

the  Society  in  the  several  towns  or  districts  specified,  as 

3cal  Secretaries: — 

ley    Thomas  Lister,  Victoria  Crescent 

>rd    Thos.  Tate,  F.G.S.,  4,  Kingston  Road,  Leeds 

igton       Geo.  W.  Lamplagh,  Bridlington  Qnaj 

»ase Thomas  Ormerod,  Woodfield,  Brighonse 

ury P.  F.  Lee,  West  Park  Villas 

Id      Rev.  E.  Maule  Cole,  M.A.,  Wetwang 

z      Geo.  Patohett,  Janr.,  Shaw  Hill 

^te R.  Peach.  Harrogate 

srsfield      P.  Sykes,  33,  Estate  Buildings 

S.  A.  Adamson,  52,  Well  Close  Terrace 

m  and  Wensleydale  Wm.  Home.  Lojbarn 

; W.  Gregson,  Baldersby,  nr.  Tfairsk 

H.  M.  Platnaner,  The  Mnsenm 

oceedings  and  memoirs  of  the  learned  Societies,  whose 
ppended,  are  forwarded  to  the  Society ;  iu  exchange  our 
are  sent  to  them.  The  thanks  of  the  Society  are  due 
tendered  to  those  Societies  for  their  respective  contribu- 

fttxmlists  Field  Clnb. 
i  Q«oIogical  Society. 


.  :Piiniitift  diforea,  J.  and  H. 

„       humiliB,  J.  and  H.    (laxgaTar.) 
,»  „  ,,  (small  Tar.) 

iy       panctata,J.    (One  poor  example.) 
.  (d)  BuiLDWAS  Beds.    No.  88. 

Macrocjpria  Vinei.  Jonee .  /  *(V«y />»  ^^  i  l«g«  *»»» 

I     anyfiguied). 

»»  ,,  (&naller  eKampIea  as  fignredh 

Bydiocypris  q^mmetrica^  Jones. 

„         phaseolos,  J. 
C3rthere(?)    Vinei,  J. 

„         subquadrata,  J. 
Primitia  homilis,  J.  and  H.    (laige  and  small  yar.) 
.  (e)  BUILDWAB  BsDS.     No  4D. 
Macrocypris  Vinei,  Jones  and  HoIL    (Mediom  oae  as  figured). 

„  slogans,  Jones.     (Unique). 

Pontocypris  Smithii,  J.    (One  poor  example). 
Wipsora  y.-scripta,  J.  and  H.^     Var.  discrsta?  J.,  same  as  la 

No.  22. 
BoUia  bicoUina,  J.  and  H.    (Very  fine). 
Primitia  humilis,  J.  and  H.    (Both  varieties). 
„        comuta,  J.  and  H.    (Unique  example). 

*  These  examples  more  closely  resemble  the  Swedish  forms,  especially  with 
regard  to  the  graceful  curving  referred  to  by  the  author. 

t  In  Professor  T.  Eupert  Jones*  paper  on  some  Silurian  Ostraooda  from 
Gothland  (No.  6,  Biblio.  pp.  6  Sl  7),  the  author  describes  a  rar.  of  7.  v-scr^to  in 
which  **  the  front  salens  is  obUque,  being  not  quite  perpendicular,  and  those  on 
the  hinder  half  of  the  ralve  kept  slightly  apart,  not  closing  together  to  form 
the  letter  V.'*  The  two  examples  placed  as  abore  are  near  allies  of  the  Gothlind 
forms,  only  that  the  front  salens  is  oblique  but  not  so  nearly  perpendiculsr^as 
the  author  points  out. 

As  the  compilation  of  these  papers  will  entail  upon  me  additional  research— 
which  means  time  and  labour — I  feel  compelled  to  break  them  up  into  serica 
of  which  the  preceding  is  a  first  instalment.  The  next  one  will  [treat  of  the 
Ostraooda  of  the  Coalbrookdale  and  Tickwood  Beds. 


Corrections :  Vine,  Palsdontology  of  the  Wenlock  Shales. 
Proo.  York.  GeoL  Soo.    Vol.  ix.,  pt.  II.    New  Series.    1887,  pp.  239-248. 
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The  attention  of  the  members  of  the  Society  is  requested  to 
the  fact  that  Local  Scientific  Societies  have  been  admitted  as  Corres- 
ponding Societies  of  the  British  Association  and  to  the  following 
statement  thereon.    In  1883  a  committee  was  appointed  by  the 
British  Association  to  draw  up  suggestions  upon  methods  of  more 
systematic  observation  and  plans  of  operation  for  "  Local  Societies  " 
which  publish  their  proceedings.    A  list  of  such  societies,  number- 
ing about  170,  was  prepared.  The  societies  diflfer  widely  in  character, 
ranging  between  those  of  high  scientific  character,  whose  affairs  are 
oianaged  by  a  regularly  organised  staff  of  officers,  and  whose  operations 
include  the  original  investigation  of  the  various  subjects,  the  results 
of  which  are  regularly  published  in  their  proceedings  ;  and  small 
societies  and  field  clubs,  excellently  situated  for  conducting  local 
niTestigations,  and  often  doing  valuable  work,  of  which,  unfortunately, 
no  accessible  record  is  kept,  and  little  is  known.     In  some  instances 
the  small  societies  federate  themselve  together  greatly  to  the  benefit 
of    all  concerned.    The  societies  so  united  are  enabled  to  devise 
oniform  and  systematic  investigations  in  a  variety  of  subjects.      It 
3an  hardly  be  doubted  that  such  co-operation  on  a  still  more  ex- 
bended  scale  will  result  in  important  gains  to  science,   and  it  is 
with  this   view  that   the    committee   sought  to   extend  the  sys- 
bem   of  federation  and  form  an  organized  centre   for  local  scien- 
tific   societies    in   connection   with    the    annual    meeting  of  the 
British  Association  for  the  Advancement  of  Science.      A  number  of 
proposals,  which  took  the  form  of  rules,  were  suggested  for  the  con- 
lideration  of  the  Council  of  the  Association.       In  accordance  with 
these  any  society  is  eligible  to  be  placed  on  the  list  of  corresponding 
societies  of  the  British  Association  which  undertakes  local  scientific 
inyestigations  and  publishes  notices  of  the  results  of  such  investiga- 
tions, especially  if  they  are  such  as  are  carried  on  by  committees  of 
ihe  Association.      Application  must  be  made  before  the  1st  of  June 
in  each  year,  and  the  c9rresponding  society  when  elected  is  required 
to  transmit  each  year  to  the  Secretary  of  the  Association  a  copy  of 
its  proceedings  during  the  last  twelve  months.      A  list  of  the  papers 
published  by  such  society  drying  the  year  will  be  inserted  in  the 
Aturaat  Report  of  tiie  Association,  providing  they  come  under  one  or 


106    naimfidi^iB:'  B(^^         ooit  MEMsmm  u  woman. 

^o^^'iUm  olJbBr  ihx60  bouldon  (cr  pebUeB)  aare  quartfitee  ai^  mxak 
smaller  in  aiaa,  vaiTing  isna  11  in.  Iqr  9  ia.  to  S|  in.  bf  Si  in.,  and 
were  all  fimnd  embeddod  in  iiie  UadL  bed  ooal  iiaelt  Two  of  tlie 
gpeeimens  aiemore  angular  in  general  ahape  tiian  the  tibiid,  but  in 
dl  of  them  the  an^ea  or  edges  are  w^  lonnded  off,  and  ihe  fiioei 
polished.  .         ^ 

Mr.  T.  G.  Bonney,  F.ItS.,  Ac,  to  whom  two  seetions  of  the 
qnarldtea  haTO  been  submitted,  kindly  describes  them  as  follows^- 
'' Ite' giains  in  the  rook  are  remaxkably  well  rounded,  the 
"  mi^ort^  aie  qnarta  bat  there  are  some  grainsi  also  rooi^ied  ftr 
'^  the  most  part,  which  are  brown  in  eobr,  more  or  leas  opaqne.  I 
"  I  think  it  possible  tfaai4iheBe>  age  deeompoaed  felspar,  stained  hj 
"infiUs^ted  tntaminons  maceriaL  l%e  quarto  gruns  are  cemented 
'^*'\if  secoo^aaj  quarts,  somefimes,'  but'  not   always,   in   optical 

continuily  with  the  apiiaeent  grauis.  CaTitii»^  appear  to  be  frequeot 

in  most  grains,  but  are  generally  of  yeiy  small  sise ;  sometimes  a 
^*  tiny  bubble  may  be  noted,  but  I  thtiik  that  thqr  are  commotij 

empty,  some  grains  contain  a  number  of  small  almost  colmjees 
"  belonites,  rather  like  sillimanite,  whidhi.  are  commonly  seen  in  &e 

quarts  of  certain  old  granitoid  rocks;  others  contain  a  flake  of 
'Vbrown  mica,  a  tiny  crystal  or  two,  probably  an  iron  oxide  era 
"crystallite  which  may  be  zircon.  I  expect  the  quartz  has  been 
**  derived  from  an  old  granitoid  rock.  The  well  rounded  grains 
"  difference  this  specimen  from  those  quartzites  or  grits  which  I  have 
**  hitherto  seen  fix)m  boulders  in  coal,  but  a  specimen  which  I 
"  obtained  from  one  of  the  old  quartzites  of  the  Lickey  Hills  also 
"  contains  many  well  rounded  grains,  and  so  does  a  quartzite  in  the 
"  Chamwood  series,  of  course  I  do  not  mean  to  suggest  that  we  must 
"  look  in  this  direction  for  the  parent  rock." 

Of  a  second  specimen  Mr.  Bonney  remarks  : — "  This  rock  differs 
"  but  little  from  the  last,  the  grains,  as  a  rule,  I  think  are  not  quite 
"  so  well  rounded,  and  rather  more  are  stained;  those  containing  the 
"  belonites  are  perhaps  not  quite  so  common.  A  small  grain  may  be 
"brown  tourmaline,  and  I  think  this  mineral  is  also  included  in  a 
"  quartz  grain.  It  is  very  probable  that  this  boulder  comes  from  the 
"  same  parent  rock  as  the  other  one." 
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other  mounds  or  tumuli,  lake  dwellings,  cayes  whicli  have  been  in- 
habited,  entrenchments,  and  the  several  kinds  of  implements  and 
ornaments  of  the  Stone  and  Bronze  age.  The  Committee  of  Recom- 
mendation adopted  the  suggestion,  and  appointed  Sir  John  Lubbock, 
Dr.  R.  Munro,  Mr.  Pengelly,  Prof  Boyd  Dawkins,  Dr.  Meirhead, 
Dr.  Jno.  Evans,  Dr.  Hicks,  and  Mr.  Jas.  W.  Davis  a  Committee  for  the 
purpose  of  making  such  investigations.  Mr.  Jas.  W.  Davis  was 
appointed  Secretary.  Yorkshire  has  proved  a  rich  field  for  the  inves- 
tigation of  such  subjects  as  are  included  in  the  programme  of  this 
committee ;  hitherto  the  record  of  many  discoveries  of  interesting 
objects  has  been  lost,  or  is  hidden  in  the  columns  of  some  local  news- 
Xiaper.  It  is  suggested  that  in  future  all  such  records  should  be 
carefully  tabulated  and  preserved  by  the  Committee  of  the  British 
Association,  and  it  is  hoped  that  members  of  this  society  will  com- 
municate to  its  Honorary  Secretary  particulars  of  any  discovery  that 
they  may  be  acquainted  with.  It  is  also  desirable  that  particulars  of 
interesting  objects  which  have,  previous  to  the  present  time,  been 
found,  and  of  which  no  permanent  record  has  been  made,  should  be 
famished. 

Amongst  other  subjects  of  investigation  to  which  the  society 
may  be  able  to  render  assistance,  are  the  "Sea  Coast  Erosion"  Com- 
mittee, appointed  to  enquire  into  the  rate  of  erosion  of  the  sea  coast 
of  England  and  Wales,  and  the  influence  of  the  artificial  abstraction 
of  shingle  or  other  material  in  that  action.  Mr.  Wm.  Topley, 
28,  Jermyn  Street,  London,  is  the  Secretary. 

A  Committee  for  the  purpose  of  investigating  the  circulation  of 
underground  waters  in  the  permeable  formations  of  England,  and  the 
j^uality  and  quantity  of  the  water  supplied  to  various  towns  and 
listricts  from  these  formations.  Mr.  C.  E.  de  Ranee,  28,  Jermyn 
Street,  London,  is  the  Secretary. 

And  the  Committee  to  record  the  position,  height  above  the  sea 
evel,  lithological  character  and  size  and  origin  of  the  erratic  blocks 
>f  England,  Wales,  and  Ireland.  Rev.  H.  W.  Crosskey,  LL.D., 
117,  Gough  Road,  Birmingham,  is  the  Secretary. 

Committee  to  report  on  the  Provincial  Museums  of  the  United 
Songdom.    Mr.  F.  S.  Mott.  Leicester,  Secretary. 


«06     nuBFLw:  MunuiinaoinfiUTBATKXiOTOana. 

-b  oow  e^ond.  lie  hill,  oAag  oat  of  i]te  Icnr-Iavd  flat  fimned  I7 
tiu'Hamber  wtipt,  ftbont  a  mOe  from  the  lim,  fixms  ui  onUia  of 
tha  Voids,  &om  whidi  it  u  uparated  by  a  sptmd  of  low  gnmnd  1« 
Jtban  R  stile  in  vidth.  It  is  made  np  of  ac^  Joranio  beda  wttii  1 
easing  of  gtanL* 

■  ■  The  fellowing  seetaon  waa  aqKWed  in  the  pit  at  the  time  of  aj 
inait,  and  it  ou^  atead  asa  type,  for  though  the  beda  haTe  varied  is 
thieknan  during  the  ezoaration  they  have  ranaiaed  eaaentUIIr 


■FAa;/Pit 


Figure  1.    8eaU.  10  feet  to  an  inoh. 

X    Top-soil  «to.  ...  „  ...  ...    24  feet. 

A    Bongh  BtoBjgnTel  with  eome  eend  ...     about  9  fret. 

ContAJQiDg'  pebbles  of  fliot.  sandstone,  red  ohalk,  oolite 
limestone,  and  other  local  rooks;  also  a  few  well-worn 
erratia  pebbles  of  felitone^  qnartaite,  eto. ;  also  rolled 
lompe  of  clay:  and  tbin  seams  of  olaj,  and  of  oar- 
bonsoeons  matter. 

B    Tellow  sand  with  ston;  layers.  ...  aboot  B  feet. 

Stones  similar  to  those  in  gravel  shore;  tbe  nuun- 
niDth's  task  and  other  animal  remains  found  in  this  bod. 

O  Bard  grey  oloj,  probably  belonging  to  eetnarine 
oolites  ...  thiokneas  nnoettain  (see  note.) 

*  The  workmen  ia  the  pit  g&ve  me  tbe  fallowing  partionlate  of  a  wcU  msk 
to  BDppIy  Hr.  Lyon's  new  honas  on  the  brow  of  the  hill. 

6  inohea  dir^  gravel. 

ID  feel  dean  day. 

1  ft.  6  in.  soft  SMidstone  rook. 

Blabk  shal;  olaj. 

In  this  section  all  exoept  the  top  item  seem  to  belong  to  the  oolites,  bot  it  it 
difflcQlt  to  say  what  beda  they  rqireeent.  The  '  soft  sandstone '  may  be  thi 
htdlawaye  Rook— bat  if  so,  it  is  remarkably  thin  hare— and  tbe  olay  bslow,  tk* 
Oreat  Oolite  Clay.  ^ 
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MINUTES. 

Meeting  of  the  Oouneil  at  the  Museum,  Leeds,  on  March  10th, 
)86. 

Present,  R,  Peach,  Esq^.,  m  the  chair;  Messrs.  Reynolds,  Tate, 
iitnauer.  Carter,  and  Davis. 

The  minutes  of  last  meeting  were  read  and  confirmed. 

Proposed  by  the  Chairman,  seconded  by  Mr.  Platnauer,  and 
rried,  that  the  following  accounts  be  paid: — 

£    s.  d. 
Autotype  Co. 17  10    6 

G.  Wmis  (Photographer)     -        -        -      6    5    0 

£23  15    6 

The  Hon.  Secretary  stated  that  much  delay  in  the  issue  of  the 
oceedings  had  been  caused  by  the  negligence  and  delay  of  the 
inters,  and  it  was  decided,  on  the  motion  of  Mr.  Reynolds, 
X)nded  by  Mr.  Platnauer,  that  tenders  for  printing  the  annual 
oceedings  be  invited  from  Messrs.  Goodall  and  Suddick  and 
'Corquodale,    of  Leeds  ;    and  Whitley  and  Booth,  of   Halifax. 

It  was  decided  that  Lord  Halifax  be  invited  to  preside  at  the 

xt  meeting,  on  the  8th  or  15th  April,  and  that  if  ne  accept  the 

iritation,  the  meeting  be  held  at  Doncaster.    If  his  lordship  cannot 

present  the  meeting  to  be  held  at  Bamsley  on  the  first  or  second 

cilnesday  in  April. 

Meeting  of  the  Council  in  the  Council  Room,  Town  Hall,  Bamsley, 
Wednesday,  April  2l8t,  1886. 

Present,  Rich.  Carter,  Esq.,  in  the  chair;  Messrs.  Peach,  Ray 
Idy,  Cheetham,  Lister,  Dr.  Sorby,  and  the  Hon.  Secretary. 

Minutes  read  and  confirmed. 

Estimates  for  printing  the  proceedings  were  read  from  Messrs. 
>odall  and  Suddick,  Messrs.  McCorquodale,  and  Messrs,  Whitley 
d  Booth.  Mr.  Ray  Eddy  proposed,  and  Mr.  Cheetham  seconded, 
at  the  estimate  of  Messrs.  Wnitley  and  Booth  bo  accepted,  and 
at  the  t}T)e  be  same  as  previously  issued  by  ^lessrs.  Megson 
d  Sons.     Carried. 

Resolved  to  recommend  that  the  next  meeting  be  held  at  Ley- 
rn,  and  that  an  excursion  in  Wensleydale  be  arranged  during  the 
>ath  of  June  next. 

General  Meeting  of  the  members  in  the  Council  Room  of  the 
^li  Hall,  Bamsley,  on  Wednesday,  April  21st,  188G. 

The  chair  was  occupied  by  Joseph  Mitchell,  Esq.,  C.E.,  F.G  S. 

The  minutes  of  the  annual  meeting  were  read  and  confirmed. 


0Mt»  and  wGald  lid  witibm  a  braaddi  of  aboat  M.  tnoliei.  It  wis  in 
%  Teqr  friaUe  Rtate,  and  thoa^  I  eoelosed  H  in  cement,  it  eramUei 
f&to  small  cubical  fragments  when  an  attempt  was  made  to  lemefe 
it>  and  nothing  but  this  <leMf  remains. 

The  (mly  oihw  fibrils  that  I  have  so  fiur  had  na  opportunity  to 
eaeamine  are  a  few  liragmental  teeth  and  Iimb-bones»  lAaA  may 
all  be  refened  to  tiie  mammoth,  ezc^  one  tooth  behniging  to  a 
horse.   The  &ani  of  the  pit,  as  known  to  me>  is  th^rfcnre  as  fdlows  :— 

Equm.    «p,  ■ 

I  aminfimimd  howefer  timt  other  bones  haf«  been  obtained  and  sent  to 
Leeds  and  Hull,  so  tiiat  this  list  may  jret  be  eztmided.  Analcgons 
deposits  elsewheie  in  the  RtdiiDg  d6ntain  n  larger  fimna^  and  I  dionld 
ait  least  expect  .Sftiaoceiw,  J?oc  or  Bittm^  and  (krmu  to  oeeor  in 
sddttion  to  those  aheady  fonnd.  I  made  carnal  search  fior  shelly 
Imt  could  find  none  except  tiiose  in  a  fessil  conditi<m  wadied  cut  of 
tiie  secondary  rocks. 

In  the  absence  of  bonlder-clay  it  is  haxaxdons  to  attenqp*  the 
correlation  of  this  deposit  wil^  the  Hessle  or  Kelsey  Hill  beds,  but 
the  presence  of  fEur-trayelled  stones  in  the  gravels  show  that  at  aiqr 
rate  it  cannot  be  pr^lacial,  while  its  height  above  the  present 
level  of  the  Hamber  and  the  size  of  some  of  its  boulders  aie 
evidences  that  it  cannot  have  been  much  later  than  glacial  times. 
The  non-occurrence  of  marine  shells  suggests  fluviatile  conditions, 
and  it  is  possible  that  the  beds  have  accumulated  in  fresh  water 
when  the  drainage  of  the  Lower  Huraber  was  encumbered  and  the 
waters  dammed  back  by  ice.  The  sudden  withdrawal  of  this  icy 
barrier  might  explain  the  rather  curious  preservation  of  these 
incoherent  gravels  on  the  crest  of  an  isolated  hill  with  bare  slopes, 
for  under  such  conditions  the  hill  might  emerge  as  an  island  and  the 
deposits  on  its  summit  be  preserved  while  its  slopes  were  undergoing 
torrential  denudation. 

But  there  is  no  part  of  Yorkshire  of  whose  topography  during 
glacial  times  we  know  less  than  of  the  inner  slope  of  the  Wolds  and 
the  plain  at  its  foot,  denudation  on  the  slopes  and  deposition  on  the 
low-ground  having  equally  obscured  the  phenomena,  and  while  so 
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rhich  has  been  worked  above  the  Upper  Fall  at  Aysgarth.  The 
)wer  falls  were  also  visited.  The  party  arrived  by  train  at  Leybum 
1 7.15  and  proceeded  to  the  Bolton  Arms  Hotel,  where  dinner  was 
rovided.  Sir  Charles  Dodsworth  presided  at  the  dinner,  and  also 
t  a  duly  constituted  meeting  of  the  members. 

The  minutes  were  read  and  confirmed. 

The  following  gentlemen  were  elected  members  : — 

J.  Arthur  Binns,  11,  Oak  Lane,  Manningham,  Bradford. 

Richard  Sugden,  Ye  Farre  Close,  Brighouse. 

T.  W.  H.  Mitehell,  Bamsley. 

Jas.  Taylor,  Borough  Surveyor,  Bamsley. 

Rev.  W.  W.  Kirby,  M.A.,  Rector  of  Bamsley. 

Surr  Wm.  Duncan,  Horsforth  Hall,  Horsforth,  near  Leeds. 

A  vote  of  thanks  to  the  chairman  concluded  the  meeting. 

On  the  second  day,  under  the  guidance  of  Wm.  Home,  Esq.  (T. 
.  Orde-Powlett,  Esq.,  was  unavoidably  absent),  the  members  pro- 
eded  to  the  Shawl  and  inspected  a  burial  ground  and  ancient  tumulus, 
small  cave  explored  by  the  gentlemen  named  was  also  visited, 
d  the  party  proceeded  thence  to  Redraire,  inspecting  en  route  the 
e  of  an  old  village,  the  history  of  which  all  trace  has  been  lost.  At 
idmire,  under  the  guidance  of  W.  Rodwell,  Esq  ,  the  lead  mines 
sre  seen,  and  the  operations  involved  in  the  crushing,  extracting, 
d  smelting  the  lead  were  explained.  The  members  then  proceeded 
rail  to  Bolton  Castle  for  the  purpose  of  seeing  the  interesting  geo- 
jical  remains  which  Mr.  Powlett  has  collected  aud  deposited  there, 
longst  others  the  remains  of  man  and  his  work  which  have  been 
tained  from  the  cave  under  the  Shawl.  The  railway  again  con- 
yed  the  members  to  Leyburn,  and  after  lunch  at  the  Bolton  Arms 
ey  parted  to  their  respective  destinations.  A  hearty  vote  of 
anks  was  accorded  to  Mr.  Home  for  his  kind  attention  and  for 
jiibiting  his  unique  collection  of  limestone  fish  remains  to  the 
embers. 

Mesting  of  the  Council  at  the  Museum,  Leeds,  on  Wednesday, 
ctober  6th,  1886. 

Present,  T.  W.  Embledon,  Esq.,  in  the  chair ;  Messrs.  Carter, 
heetham,  Tate,  and  Davis.  Apologies  from  R.  Reyholds  and  W. 
lowley. 

The  Minutes  were  read  and/  confirmed. 

The  following  accounts  were  ordered  to  be  paid : — 

£    s.   d. 

Messrs.  A.  Megson  and  Sons        -        -    68  19  10 

„      Whitley  and  Booth  -        -        -      7     1     6 

£76     1     4 
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pcobiUy  tiie  ateB  of  andenl  nmmifairtdgiaa  of  ffini  implemeBli^  aad 
die  ooeuneiice  in  oom^bmUe  namben  oi  fiui^flakes  and  oam, 
betideB  the  hi^^-finiahed  impbmei^  affotds  mam  eaaxJbonAm  of 
l2i6opiiiiu»L 

Since  Mr.  Wrif^fe  d)oervatioiis  vere  made  nnaMvinis  geologiilib 
wt^  antiquaaan  prooUntiee^  hate  made  edleetioaa  of  flinta  fiom  tiie 
ttune  diatriot,  and  the  flat  lands  of  HoUbrneae  and  the  eaTiroBing 

wolds  have  foxnished  vwy  laige  nombere  of  exanqplea  to  ih^ 
At  the  present  time,  flint  objeotSi  even  on  fields  which  hate  been 
recently  ploughed,  are  rarely  met  with,  and  it  is  ody  oocasionsQf 
that  a  good  example  is  disootered  1^  an  intelligent  wofkman,  a  tern 
of  whom  are  oonstantiy  on  the  alert. 

The  flint  implements  disoorered  on  tiie  wolds  of  Yoricshiie  and 
in  Holdemess,  famished  many  iUnstoUions  to  the  dassieal  woric  of 
JDr.  John  Evans,  F.II.S.,  on  the  **  Ancient  Stone  ImirittBeBti, 
Weapcms  and  Ornaments  of  Great  Britain/'  Each  of  the  gronps  into 
which  the  implements  are  di'vided  is  represented  by  Yoikahin 
specimens,  and  in  seroral  instances  the  whdie  of  the  exampbs  ea 
which  the  group  is  estabUshed  have  been  obtained  from  the  wcdda 
It  is  uuncessary  to  enumerate  l^em,  a  reference  to  the  work,  admi^ 
ably  illustrated,  will  show  the  important  place  occupied  by  the  York- 
shire specimens. 

In  addition  to  the  flints  found  on  the  surface  of  the  ground 
throughout  the  wold  district  of  the  East  Riding,  which  of  themselves 
do  not  afford  a  very  large  amount  of  insight  into  the  character  and 
the  habits  of  the  people :  there  are  others  which  have  been  discovered 
in  the  mound-graves  common  in  the  same  district.  The  explorations 
of  Rev.  Canon  Greenwell,  of  Mr.  J.  R.  Mortimer  and  others,  have  shown 
that  the  mounds  may  be  clearly  divided  into  two  periods,  in  the  later 
of  which  bronze  is  found ;  whilst  in  the  earlier,  only  stone  implements 
have  been  discovered,  and  these  are  similar  in  form  and  workmanship 
to  those  found  on  the  surface.  Associated  with  the  flint  implements, 
are  vessels  of  earthenware  of  a  rude  and  simple  description.  The 
skeletons  found  in  these  earlier  graves  have  served  to  convince  Canon 
Greenwell  that  they  belonged  to  a  peaceable  and  well-disposed  people, 
inclined  to  agricultural  pursuits,  and  living  mostly  on  the  results  of 
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Earl  of  Whanicliffe.  Thos.  Shaw,  MP. 

Lord  Hoimhton.  Thos.  W.  Tew,  J  P. 

Viscount  Halifax.  H  0.  Sorby,  F.R.S. 

W.  T.  W.  S.  Stanhope,  J.P. 

Proposed  by  Mr.  J.  E  Bedford,  seconded  by  Mr  R.  R^olds, 
lat  Mr.  W.  Cash  be  re-eliectied  Treasurer,  and  tliat  Mr,  Jas.  W .  Davis 
)  le-elected  Honorary  Secrctar}-.    Carried. 

Proposed  by  Mr.  Thos.  Lister,  seconded  by  Mr.  Jas.  Booth, 
id  earned,  that  the  following  gentlemen  be  the  Council  for  the 
Baing  twelve  months:  -- 

W.  Alexander,  M  D.  Prof.  A.  H.  Green,  M.A. 

J.  E.  Bedford.  ITios.  H.  Gray. 

R.  Carter,  C.E.  Geo.  H.  Parke. 

W.  Cheetham.  R.  Reynolds. 

J.  R.  Eddy.  W.  Rowley. 

T.  W.  Embleton.  C.  Fox-Strangways. 

The  Chairman  ^ve  a  short  description  of  a  paper  on  the  History 
'  Coal  Mining,  which  will  be  printed  in  the  proceedings. 

The  following  papers  were  read : — 

.    Prof  A.  Lupton,  C.E.,  F.G.S.,  on  "  Safety  Lamps." 

.    J.  R  Mortimer,  Esq.,  F.6S.,  on  "Habitation  Terraces  in  the 
East  Riding  of  Yorkshire." 

.    Rev.  J.  S.  Tute,  B.A.,  on  "The  Cay  ton  GHl  Beds." 

.    Rev.  J.  Magnus  Mello,  M.A.,  on  "The  Microscopical  Study  of 
Rocks." 

.    James  W.  Davis,  on  "  The  Relative  Age  of  the  Remains  of  Man 
in  Yorkshire." 

.    Jno.  Holmes,  Esq.,  "Pre-historic  Remains  on  Rombalds  Moor." 

.    G«o.  R.  Vine,  Esq.,  Note^  on  the  Palteontology  of  the  Wenlock 
Shales  of  Shropshire." 

Jas.  W.  Davis,  Esq.,  "  Report  on  the  Raygill  Fissure." 

Richard  Reynolds,  Esq.,  F.C.S.,  on  "  An  Abnomial  Barometrical 
Disturbance  in  Yorkshire,  in  1883-4,  aud  on  the  Eruption  of 
Krakatoa." 

Mr.  Davis  proposed  and  Mr  Eddy  seconded  that  a  vote  of 
iianks  be  accorded  to  Mr.  Spencer,  the  proprietor  of  Ray-Gill  Fis- 
ure,  and  to  Mr.  Todd,  his  manager,  for  their  great  help  and  uniform 
indness.    Carried. 

Votes  of  thanks  to  authors  and  chairman  terminated  the  meeting. 

The  members  dined  together. 
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tiie  East  Elding  sooice,  laige  immbers  of  flints  Uave  been  found, 
of  exquisite  woikmanship*    In  1882,  Messrs.  Ism  &  Hoie&ll*  read  a 
paper  **  On  the  discorexy  of  flint  implements  on  the  hiUs  betwesn 
Todmorden  and  Marsden."    The  flints  have  been  found  in  nnmerons 
localities  mos%  on  or  near  the  summits  of  the  highest  and  most 
prominent  hills  on  the  Penine  range.     They  are  usually  foond 
beneath  the  peat  and  peaty  subsoil,  in  a  layer  of  sand  with  angular 
fragments  of  sandstone.    The  peat  varies  from  a  few  inches  to  a  very 
considerable  thickness,  and  in  several  instances  flint  weapons  have 
been  found  under  7  to  10  feet  of  peat.    The  flints  are  laigdy 
composed  of  chippings  and  flakes,  together  with  occasional  corss 
from  whidii  the  flakes  appear  to  have  been  struck  off.    Beautiftdly 
chipped  arrow-heads  and  ol^er  objects  are  interspersed  in  nnaller 
numbers.    Scrapers,  knives,  and  some  ezquisitely-foshioned  small 
implements  which  may  have  been  used  as  prickers  to  bore  hdm 
through  hides  or  skins.    On  March  Hill,  a  conical  eminence  ofe^ 
looking  the  vale  of  Marsd^,  more  than  2,000  flint  olgecta  wsie 
discovered,  and  hundreds  of  others  have  been  found  on  the  neighbour- 
ing heights. 

The  occurrence  of  flint  implements  in  the  western  parte  of  the 
county  is  of  wide  extent ;  numerous  flakes,  arrow-heads,  and  other 
objects  have  been  discovered  on  the  hills  in  the  neighbourhood  of 
Sheffield  in  the  south ;  and  the  moorlands  north  of  Halifax,  extending 
towards  Haworth,  have  also  been  productive.  In  fact,  on  almost 
every  hill  where  the  peat  has  been  removed,  either  by  fire,  denudation, 
or  by  human  agency  for  fuel,  and  the  stratum  of  sandy  clay  exposed 
at  its  base,  diligent  search  has  Ijeen  rewarded  by  the  discovery  of 
flints  in  greater  or  less  profusion  on  some  part  of  its  surface.  At  the 
base,  or  in  the  lower  beds  of  peat,  there  are  numerous  roots  and 
stumps  of  trees,  sometimes  of  large  size  ;  they  all  terminate  a  few 
feet  from  the  ground,  and  often  several  feet  below  the  present  surface 
of  the  peat.  On  many  of  the  stumps  there  is  evidence  of  fire,  and 
the  forest  may,  centuries  ago,  have  been  burnt  down  to  dislodge  a 
foe,  perhaps  the  user  of  the  flints  now  occurring  on  the  surface,  which 
was  once  that  of  the  soil  in  which  the  trees  grew  and  flourished.    The 

Proceedtagb  of  the  Yorksh.  Geol.  and  Polyt.  ^"dety,  vol.  viii.,  p.  70. 
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ITON,  R. — On  the  lelatioziBhip  of  Ulodendioxi,  Lindley  and  Hntton,  to 
Lepidodendron,  Sternberg;  fiothrodendron,  Lindlej  and  Hntton ;  Sigd.- 
lana,  Brogniart  and  Rhylidodendron,  Boulay.  Ann.  and  Mag.,  Nat. 
Hist.,  Oct.  1885  vol.  zvi,  239-260,  with  plates,  iiL— yiii. 
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to  lend  digiiHj  to  the  cliirf  of  the  tribe,  are  all  tliat  ramams  of  die 
oave  men,  and  (tf  tiie  others  tii^^e  is  not  so  muck 

FUnt  implements  have  been  divided  into  two  groups  raptesent- 
ing  an  earlier  and  later  people,  the  former  are  distinguidied  as 
Pala^lithic  and  the  latter  as  Neolithic.    In  Yorkshire  thete  is  no 
positive  evidence  of  man's  existence  during  the  Palsoolitfaic  stone 
period.    But  in  the  more  southeriy  districts  of  thgland,  num^mis 
flints  have  been  obtained  from  the  river  gravels  at  depths  varjriiv 
from  8  to  20  foot,  wfaidii  mo  of  veiy  great  age,  as  compared  with  the 
Neolithic  remains  of  Yorkshire.    The  earliest  implements  are  usualfy 
of  large  sise,  and  generally  more  or  less  abraded  by  the  action  of 
water,  more  or  less  club-diaped  in  form,  rudely  worked,  often  coversd 
with  an  ooherous  coating  in  the  lowest  or  oldest  beds,  and  ezfaflbiting 
a  lustrous  surfibce  when  obtained  from  the  stota  at  a  higher  level 
The  older  and  laiger  Pabsolithic  implements  were  probably  held  in 
the  hand,  "  as  one  would  now  hold  a  heavy  stone  fnr  smashing."* 
The  rounded  blunt  end  might  be  used  as  a  hammer,  whilst  by 
reversing  the  hold  on  the  implement,  the  pointed  end  codd  be  used 
as  a  weapon  against  the  wild  animals  or  other  foes.    In  tiie  higher 
strata  the  implements  found  are  smaller,  and  aj^ear  to  be  adapted 
for  attachment  to  sticks  so  so  to  form  spears  or  javelins.    The  later 
Palaeolithic  men  were  capable  of  making  much  finer  and  superior 
objects  to  their  predecessors.     They  had  probably  acquired  a  know- 
ledge of  dressing  skins,  and  clothed  themselves  to  some  extent.   They 
formed  large  colonies  on  the  banks  of  the  rivers,  and  their  implements 
are  found  in  large  numbers  near  the  course  of  the  stream.    This 
country  was  then  united  with  the  Continent  of  Europe,  and  a  great 
part  of  the  English  Channel  and  the  German  Ocean  were  above  the 
sea,  and  clothed  with  great  forests,  in  which  the  mammoth,  rhinoceros, 
hippopotamus,  the  horse,  bison,  reindeer,  and  the  lion,  bear,  and 
other  animals  travelled  and  crossed  to  this  country ;  their  remains  are 
found  associated  with  the  implements  of  men  in  the  southern  counties. 

Besides  the  old  river  gravel  remains,  there  are  others  of 
Palaeolithic  man  which  have  been  found  in  caves.  The  oldest  flint 
implements  found  in  caves  in  Yorkshire,  are  those  from  the  Victoria 

•  W-  O.  Smith.    Trans,  of  the  Essex  Field  Club.    Vol.  iii.,  p.  123. 
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dindiyed  and  re-deposited,  and  this  may  rnry  yery  motk  in  diffetent 
localities  and  at  different  times.  There  can,  however,  be  no  doaht 
that  the  time  taken  to  form  tiiese  thick  deposits  of  stalagmite  most 
indicate  a  very  long  interval  between  the  two  oocnpatioiis,  oompaied 
with  which  the  historical  pmod  is  a  small  item.  B^ond  the  VbA 
earth  there  is  the  pmod  during  which  the  caTe-earth  was  formed, 
and  man  shared  occupation  of  the  cave  at  intervals  with  the  hyena ; 
and  beyond  that  again,  a  tiiick  bed  of  stalagmite  and  then  the  flint 
weapons  amongst  the  remains  of  the  bear.  A  pemd  many  thousands 
of  years  in  extent  is  absolutely  indicated  by  the  successive  series  of 
remains;  and  the  oldest  of  them  mudi  morereorat  than  the  eariiest 
remains  ci  man  in  the  river-gravels.  Even  in  tiie  latter,  tfaemost 
antiquated  members  of  the  human  species  were  possessed  of  con- 
siderable intelligence,  they  fiuhioned  tools  and  we^iooa,  Uved  in 
communities  and  no  doubt  ccmibined  for  purposes  (^  offenoe  and 
defence.  It  is  necessary  to  go  further  back  stiU  for  evidences  of  the 
eariiest  men,  and  it  is  not  probaUe  that  they  will  be  found  in  sodi 
an  inhospitaUe  climate  as  that  of  this  country,  but  rmthw  in  the 
warm  and  sunny  lands  to  the  south  and  east 

Having  recorded  the  principal  instances  in  which  flint  implements 
have  been  found,  it  is  proposed  to  consider  the  probable  condition  of 
the  people  who  used  them.  It  has  already  been  shown  how  meagre 
is  the  informatiou  that  can  be  deduced  from  the  objects  taken  in  the 
abstract  as  they  are  found,  and  it  is  only  by  inference  that  we  can 
ascertain  the  method  of  their  living  and  the  probable  aims  of  their 
existence,  by  instituting  a  comparison  with  the  people  of  those 
countries,  still  in  a  primitive  state  of  existence,  who  manufacture 
and  utilize  weapons  and  other  objects  made  from  flint,  obsidian,  or 
some  other  stone.  It  is  possible  that  one  of  the  scientific  aims  of  the 
present  age,  which  will  be  considered  most  favourably  by  fiitiire 
generations,  will  be  the  vast  stores  of  information  which  have  been 
accumulated  respecting  the  primitive  condition  of  the  human  race, 
whether  •  the  matter  be  considered  from  the  standpoint  of  an  evolu- 
tionist and  the  development  of  the  species  from  inferior  animals, 
as  embodied  in  the  writings  of  Darwin  and  Huxley;  or  the 
scarcely  less  important  bearings  of  the  discoveries  throughout  all 
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pebble,  which  he  slightly  nibbed  on  another  stone  to  ^ve  it » Intccr 
tooth;  aud  the  next  requisite  was  a,  small  piece  of  wood.  Now 
Beating  himself  he  placed  the  wood  beneath  hia  toes,  with  the  gians 
resting  edgeways  ou  it,  between  his  first  and  second  toes;  with  light 
blows,  adapted  to  the  nature  of  the  flake  he  wished  to  strike  off,  he 
then  deftly  chipped  the  glass  into  its  first  rude  leaf-ahapeii  fonn ; 
this  being  accomplished  lighter  blows  were  (^ven,  until  a  certain 
amount  of  finiah  was  obtjuned.  Tlien,  by  slight  taps  &om  a  small 
aud  flat-edged  stone,  the  line  point,  and  the  finely-serrated  edge,  were 
gradually  formed,  'llie  whole  operation  did  not  occupy  more  than 
half-an-hour,  and  the  specimens  are  rude  lu  appearance,  having  been 
made  hurriedly  in  order  to  explain  the  process.  Still  it  is  wonderful 
that  a  material  ho  brittle  and  treacherous  as  gla.'W  could  be  wi>rkMl 
into  this  form  by  snch  simple  mean;}."  The  Immnier  stones  found  on 
tbe  mddi  tippeax  to  be  verj'  similar  to  those  used  by  tlie  Australians 
in  Hie  mknnfaotnre  of  their  implements,  and  Dr.  Evans  hns  pointoil 
ont  UuA  flakes  may  be  produced  from  a  flint  nodule  by  means  of  a 
lonnded  pebUenwd  as  a  hammer,  simjily  held  iu  the  baud.  Tin* 
spear  heads  are  attached  to  .sli.iru  >(.-vi'm)  foct  in  lougtli.  <.-i.<tiip<'?o<l 
of  heavy  acacia  wood  in  the  upper  half,  the  lower  being  made  from 
bamboo.  The  flint  or  glass  bead  is  attached  by  means  of  a  tenaceoiis 
cement,  a  gummy  substance  which  exudes  from  a  grass  and  it 
gathered  for  the  purpose.  It  is  soft  when  warmed,  but  on  coohng 
the  spear  head  remains  finnly  fixed. 

The  Australians  use  stoue  hatchets  very  similar  in  form  to  those 
found  in  Yorkshire.  They  ore  manufactured  in  the  same  way  as  the 
flints,  and  then  undergo  a  further  process  of  grinding  to  a  smoother 
edge.  They  do  not  appear  to  be  used  in  warfare,  but  for  the  purpose 
of  cutting  wood  to  various  u.ses.  The  manner  of  fixing  the  head  is 
peculiarly  simple  and  interesting.  A  slip  of  aca«ia  wood,  about  the 
diameter  and  thickness  of  a  barrel  hoop,  is  doubled  by  the  aid  of  heat 
into  a  loop,  aud  in  this  loop  the  liatchet  is  fi.xed  with  spinifex  gum; 
the  two  sides  of  the  handle  are  then  brought  together,  and  fastened 
finnly  with  ligatures  of  kangaroo  sinew,  the  length  of  the  handle 
being  usually  16  or  18  inches.  The  stone  chisels,  which  greatly 
resemble  the  implements  supposed  to  liave  been  used  for  dressing 
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S  mehea  thick.  The  ^  <tf  the  shaft  W0  bound  with  moemn  or 
tfanHigs  of  raw  hide,  to  pveveiit  its  qplittiiig.  Aeroee  the  tipper  end  <^ 
the  shaft  was  a  transrene  ^eoe,  against  whidi  the  chest  oonld  be 
plaoed  to  give  gieater  in^uke  to  the  ^:es8iiie  in  nsing  the  impl«nent 
Obsidian,  andtbe  nu»e  easily  flaked  stones  were  idaced  between  the 
ftet,  haider  stones  were  partially  imbedded  in  haid  earth.  A  small 
indentation  having  been  made  on  the  block,  the  tool  was  j^aced  in  it 
anda  sharp  impulsive  pressure  given  to  it,  and  a  flake  was  separated. 
Where  large  and  massive  flakes  are  required  and  the  straigth  of  a 
man  was  msufficient  to  throw  it  oflp,  an  instmm^t  similar  to  the  one 
already  described  was  used,  except  that  in  selecting  the  staff  care  was 
taken  to  secure  the  trunk  of  a  young  tree  with  a  branching  stem  at  a 
6w  inches  from  the  bottom.  Hie  latter  was  cut  off  at  a  fisw  inches  from 
the  main  trunk,  so  as  to  form  a  notch,  and  whilst  the  pressure  was 
implied  by  the  individual  holding  it,  a  second  man  gave  a  smart  Uow 
with  a  hammw  in  the  notch.  This  combinatton  of  impulave  ptensme 
and  the  percussion  of  the  Uow  rarely  &iled  to  throw  oS  the  flake, 
aom^ames  10  or  12  inches  in  length.  Where  the  best  beds  of  chert 
occur  intercalated  with  the  limest<me  of  the  coal  measures,  the 
manufacture  of  stone  implements  found  emplojrment  for  many  of  the 
Indians.  One  set  dug  out  and  selected  the  chert  in  the  quany. 
Others  prepared  the  blocks  for  the  flaker,  whose  operations  are 
described  above,  and  succeeding  workers  took  the  flakes  and  manu- 
factured them  into  spear  or  arrow-heads,  and  such  other  tools  or 
implements  as  were  in  request.  As  already  mentioned  with  regard 
to  the  aborigines  of  Australia,  the  implements  in  America  formed  a 
staple  article  for  barter  and  exchange.  The  flake  was  first  attacked 
on  the  flat  surface,  that  is,  the  one  which  had  been  separated  last 
from  the  nucleus  or  core,  and  its  edges  reduced  to  something  like  the 
form  of  the  object  to  be  made,  say  the  head  of  an  arrow ;  the  opposite 
surface  was  next  dealt  with,  a  second  series  of  pushes  produced  a  line 
of  fractures  extending  over  the  surface  and  leaving  a  serrated  margin 
to  the  implement,  repeated  and  more  delicate  operations  gradually 
evolved  the  perfect  arrow-head.  A  large  variety  of  objects  were  thus 
made  from  the  delicate  drill  or  arrow-point  to  agricultural  implements 
made  from  quartzite  or  chert,  which  are  12  to  16  inches  in  length. 
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and  6  or  7  inches  in  width.  The  manufacture  of  such  large  objects 
from  SO  intractable  a  material  is  evidence  of  a  very  high  degree  of 
skill  and  intelligence.  The  working  tools  of  the  Indians  are,  or 
rather  were,  valued  beyond  all  price,  and  nothing  would  induce  them 
to  part  with  a  good  flaking  tool.  Now,  however,  they  are  rapidly 
becoming  a  thing  of  the  past,  and  the  art  a  lost  one;  the  rifle  is  taking 
the  place  of  the  bow  and  arrow.  For  boys'  practise,  and  for  small  game, 
the  iron  points  got  from  the  fur  traders  are  preferred  to  stone.  A 
common  jack-knife  is  worth  more  to  them  than  all  the  flint  knives 
and  saws  ever  made.  Just  in  the  same  way  the  Birmingham  brass 
battered-ware  kettles,  tlie  Yankee  tin-ware,  and  glass  whiskey  bottles 
have  almost  totally  destroyed  their  crude  art  of  pottery  making."^' 

Sir  John  Lubbock,  in  "  Pre-historic  Times,"  states  that  whilst 
scrapers  of  stone  or  flint  appear  to  have  been  universally  used  in 
Europe  for  the  preparation  of  skins  for  wearing  apparel,  in  North 
America,  south  of  the  Eskimo  region,  they  are  very  rare,  if  they 
occur  at  all.  Mr.  Sellers  found  objects  used  as  scrapers  very 
abundant  and  remarks :  "  I  think  it  most  probable  from  their  close 
resemblance  to  refuse  flakes  and  chips,  they  were  overlooked  by 
early  collectors.  In  the  great  game  districts  of  the  west,  both  in 
flint  workshops  and  among  the  waste  of  the  Indian  settlements,  they 
are  much  more  abundant  than  arrow-heads,  or  any  other  implements, 
with  the  exception  of  small  flint  knives." 

The  method  of  manufacture  practised  by  the  North  American 
Indians  as  described  above  is  sufficiently  distinct  from  that  of  the 
aboriginal  Australians.  Both  are  of  sufficient  interest  to  be  worthy 
of  record,  and  either  may  have  been  practised  by  the  early  natives  of 
this  country. 

The  earliest  races  of  men  in  Yorkshire  are  probably  still  unknown, 
and  as  already  observed,  future  discoveries  may  disclose  some  facts 
which  shall  reveal  the  primitive  inhabitants  who  preceded  the  oldest 
flint  users  of  whom  wo  have  such  records  as  have  been  considered  in 
the  foregoing  pages.  Of  the  characteristics  of  those  of  whom  we  have 
so  slight  traces  only  guesses  can  be  made.  The  earliest  inhabitants 
of  the  county  were  probably  cave  dwellers,  and  perhaps  contemporary 
with  them  the  nomadic  tribes  who  have  left    their  implements 

*  Catlin.    SmitbBonian  Report,  1SS6.    Pt.  I.,  p.  874. 
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scattered  over  the  PeniEa  chain  of  hiUa.  On  the  east  roast,  near 
vihat  is  now  Spurn  point,  and  occupying  an  area  at  ono  time  extm<liiijj 
far  into  the  North  Soa,  hut  now  swept  away  and  envBlojieJ  in  its 
waters,  were  tribes  of  man  who  dug  large  lioliow  pits  in  which  thcj 
deposited  their  refuse.  Others  further  north  in  Ilolderness  eroctcil 
dwellings  over  the  lake-like  iiierea  which  covered  a  large  portion  of 
its  surface,  whilst  probably  at  the  same  period  the  mound  and 
entrenchment  builders  covured  the  higher  ground  of  the  chalk  wulds. 
Whether  they  preceded  or  succeeded  tiie  kitchen-midden  people  i^ 
uncertain,  but  we  do  know  that  long  age^  before  either  existed,  a 
people  lived  on  the  bn.nka  of  the  rivers  in  the  South  of  England,  who 
were  eontemp'irary  vnth  animals  long  ago  extinct  in  this  country, 
when  England  formed  a  part  of  the  Continent  of  Enrope.  AVhat 
physical  conditions  prevented  their  migration  northwards  to  York- 
shire, or  if  they  did  so,  what  has  become  of  the  evidence  of  their 
occupation,  are  questions  which  mast  remain  for  the  present  unsolved. 

The  age  of  the  early  tribes  of  mankind  is  a  subject  which  always 
excites  interest,  and  iuteresting  speculations  on  the  subject  have  been 
formulated  in  every  country  where  the  study  of  pre-hist«ric  man  has 
been  made.  That  man  as  a  species  ranges  far  back  in'o  p^ological 
time,  there  can  be  little  doubt.  The  recent  researches  of  antJiro- 
pologists,  both  in  Europe  and  America,  appear  to  indicate  a  common 
origin  in  some  warm  and  hospitable  climate,  probably  in  Afia,  for  the 
several  branches  of  the  human  race.  In  Europe  successive  migrations 
have  tended  n^estwards,  whilst  American  investigators  find  that  the 
primitive  p-ipulation  travelled  eastwards,  probably  crossing  from  Asii 
in  the  firat  instance  by  way  of  Behring  Straits.  In  consiidering  such 
early  migrations,  it  is  always  necessary  to  bear  in  mind  that  the 
present  level  of  the  sea  and  land  is  not  fised,  and  that  in  the  dim 
past  when  the  earliest  men  were  gradually  extending  over  the  surface 
of  the  globe,  the  relative  positions  of  htnd  and  sea  may  have  been 
very  different. 

The  state  of  culture  and  the  progress  towards  civilization  amongst 
the  different  ra«es  of  men  has  been  very  unequal  in  different  localities, 
and  whilst  some  nations  have  progressed,  others  bound  down  by 
adverse  circumstances  and  inhospitable  climate,  have  persisted  in 
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savagery  to  the  present  time.  Such  circumstances  exist  in  the  far 
cold  north,  or  in  arid  districts  of  Western  Australia,  and  the  still 
more  dreadful  districts  of  Terra-del-Fuego.  In  the  two  latter,  old  and 
useless  members  of  the  community  arc  killed  and  eaten  in  times  of 
scarcity.  The  greatest  cruelty  prevails,  and  wild  superstitions  cause 
the  natives  unutterable  terrors/'  The  primitive  man  was  a  slave  to 
nature;  in  continual  terror  before  dangers  which  he  did  not  under- 
stand, and  could  not  guard  against.  Nature  to  him  was  an  appalling 
mystery  out  of  whose  bowels  an3rthing  might  issue.  He  lived  in  a 
haze  of  fetichism.  Not  a  leaf  might  flutter,  not  an  animal  cross  the 
path,  no  distant  thunder  roll,  or  raven  croak  unseen,  but  heralded  to 
him  some  spirit  only  too  malign.  Those  who  have  observed  in  a 
distant  camp  or  remote  village  of  savages  the  midnight  alarms,  the 
whispered  fears,  the  wild  unfounded  rumours,  the  cowering  before 
the  most  simple  physical  phenomena  if  only  unfrequent — only  those 
can  have  a  realizing  sense  of  the  horrors  nature  unfolds  for  the 
ignorant  yet  thinking  savage.  To  what  extent  the  ancient  savages 
who  occupied  the  hills  and  dales  of  Yorkshire  resembled  their  existing 
representatives  in  these  distant  parts  of  the  world  we  do  not  know  ; 
but,  for  the  credit  of  the  county,  let  us  hope  only  to  a  small  one. 
That  the  stniggle  for  a  living  was  a  severe  one  there  can  be  little 
doubt,  but  that  the  naturul  produce  of  the  soil,  and  of  the  rivers  and 
sea  was  probably  sufficiently  abundant  to  render  unnecessary,  except 
under  very  rare  circumstances,  a  resort  to  cannibalism  may  be  reason- 
ably inferred. 

NOTE  ON  THE  OCCURRENCE  OF  LINGULA  IN  THE  MILLSTONE  GRIT  SERIES, 
WEST  OF  RIPON.       BY  REV.   J.  STANLEY  TUTE,   B.A. 

During  the  excavations  in  making  reservoirs  for  new  water  works 
for  Ripon,  on  Lumley  Moor,  about  seven  miles  west  of  that  city,  a 
bed  of  black  shale  was  exposed  intercalated  with  others.  It  is  difficult 
to  fix  the  exact  horizon  of  these  shales,  but  they  seem  to  be  those 
which  occur  below  the  Follifoot  grit.  In  the  black  shale  was  dis- 
covered examples  of  Lingula,  which  have  been  identified  by  Mr.  R. 
Etheredge,  F.R.S,  as  Lingula  credneri,  or  L.  mytUoides.  This  discovery 
is  interesting,  being  the  first  recorded  from  the  Millstone  grit  strata 
of  this  district. 

*  Pre-histoTic  America.    NadaiUao  V%^&  ^  ^^ 
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to  shave  a  solemn  priest.  The  stono  i^  of  blaeisb  grey  stone,  scnrre 
au  inch  in  thickuewt,  tkou^  three  ii>ng.  There  were  al»J  certain 
bone  instniraents  mostly  ilecAyml  i^  iksheii,  the  eoils  of  iHticfa  were 
bored  through  the  same  size  (*f  holes  n*  the  htnoe  fuwl  stone  are.  Cm 
nuknown,  taperiiig  like  a  bodkio  to  the  end  quarter  of  aa  iuch.  For 
some  further  hut  uncertain  ilisi-overies  and  objects  ^e  p.  567.  Par 
such  objects  aiid  there  bearing  se«  Evan's  Stone  Implements,  pp.  173, 
IH7,  Ac.  &c. 

Fnr  n  somewhat  similar  discovery,  James  Wardle,  Deputj  Town 
Clerk,  Leeds,  registers  that  ofa  British  nru  in  1745,  dng  up  in  a  field 
at  the  top  of  Briggat«,  Leeds,  about  2  feet  lieep.  It  contained 
calciaetl  boaes  and  a  stone  hammer  (size  aud  weight  not  ^ven),  but 
fortonately  drawings  were  preserved,  and  figured  by  Wardell  in  his 
Antiquities  of  Leeiis,  1853,  plate  1.  The  urn  was  of  rude  formation, 
and  imperfectly  buried,  omamenteit  in  the  usual  British  mauner 
with  encircling  rowa  of  indentations.  The  urn  was  about  12  inches 
in  height,  mouth  upward,  covered  by  a  fitone  The  whole  takra 
poaaeasion  of  by  Aid.  Denisou,  the  owner  of  the  field,  and  now  com-  I 
pletely  lost.  I 

Tlie  urn  appears  in  both  shape,  siw,  and  ornamentation  to  bs 
not  UDconuQon  in  Yorkshire,  and  the  hammer  is  sioular  to  tm 
others,  which  Mr.  Wardell  had  in  his  collection,  which  I  purchasedia 
I860,  and  transferred  to  the  Corporation  of  Leeds,  1882. 

In  the  year  1 709  Thoresby  registers  "  the  digging  up  of  five  or 
six  brass  instruments  ploughed  up  in  Bramham  moor  by  the  serrants 
of  John  Ellis,  of  Kidd,  Esq.  They  are  of  different  siies,  from  littlB 
more  than  3  to  4^  inches  in  length,  and  from  1  to  2}  in  breadlli- 
They  are  somewhat  in  form  of  a  wedge,  from  a  thin  sharp  edge  to  1  j 
or  2  inches  at  the  thicker  end,  where  they  are  hollowed  to  put  upon  i 
shaft,  each  having  an  ear  or  loop."  This  is  a  common  form  of  bran* 
socketed  celt,  of  which  I  transferred  several  to  the  Leeds  public  collec- 
tion. 

Thoreshy  also  figures  another  and  earlier  (?)  form  of  bron.'e  celt, 
dug  up  in  the  grounds  of  Ambrose  Pudsey,  of  Bolton  juxta  Bollani 
Esq.,  whilst  making  a  fence  near  the  moor,  now  called  Monnebenta 
This  is  7  inches  long  and  2i  broad  at  the  edge,  which  is  plutd 
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foremost  for  execution,  and  is  yet  sharp  aud  piercing.  A  wooden 
stem  was  fitteil  into  a  hollow  on  each  side  of  it.  See  Ducatus,  p.  565. 
Several  similar  are  in  my  collection  found  near  Leeds,  Morley,  &c. 

Thoresby  also  figures  a  flint  arrow-head  of  the  ordinary  size, 
barbed  and  tanged  edges  being  serrated,  and  a  spsar-head  which  he 
figured  about  2  inches  long  smoothe.  He  says  the  latter  was  dug  up 
in  a  field  besides  Adel  Mill,  a  Roman  station.  His  tendency  was  to 
attribute  all  these  to  Roman  times  and  uses. 

Thoresby  figures  a  shield  (which  I  think  to  be  British)  as  Roman, 
with  a  good  description  of  its  construction  ;  but  giving  neither  time 
nor  place  of  discovery,  p.  565.  (Very  similar  have  been  found  in  the 
Thames). 

In  1776,  continuing  somewhat  in  the  order  of  time,  I  direct  atten- 
tion to  the  remarkable  find  on  Mixenden  Moor,  near  Halifax,  given  by 
Whitaker,  in  his  Loides  and  Elmete,  p.  373.  The  plate  showing  the 
celts  is  an  exquisite  production  of  art,  but  that  such  a  collection 
could  be  found  altogether  as  describeil  is  utterly  incredible.  For 
granting  that  which  he  calls  the  hone  or  whetstone  and  beautiful  brass 
c^lt  may  be  with  the  gouge  British,  the  maul,  and  the  three  arrow- 
heads are  Canadian.  Whitaker  appears  to  have  had  them  in  1816. 
What  has  become  of  them,  or  where  and  what  they  are  is  deserving 
of  more  than  usual  attention 

For  a  find  of  British  sepulchural  urns,  near  Halifax,  see  "  The 
Remains  of  Antiquity  of  Yorkshire,"  Leeds,  1855,  p.  26,  by  F.  A. 
Leyland,  of  Halifax,  who  may  be  still  referred  to.  In  the  same  work, 
see  account  of  a  British  BaiTow  and  contents,  by  Mr.  Proctor,  of 
York,  p.  38.  Also,  the  discovery  of  a  British  Dagger  and  Boat,  p. 
39  ;  and  a  British  Barrow  and  contents,  at  Worsborough,  by  James 
Wardell,  p.  57  and  75,  I  purchased  the  objects  discovered  about 
1854,  and  they  are  now  in  the  Leeds  public  museum.  The  discovery 
of  bronze  celts,  p.  64.  "Account  of  the  discovery  of  British  remains 
on  Baildon  Common,"  p.  87.  This  book  is  well  worth  examination,  on 
account  of  its  reports  of  pre-historic  discoveries.  In  the  Philosophical 
Hall  Collection  at  Leeds,  are  several  bronze  celts  found  in  Yorkshire. 
One  well-formed  basalt  celt  is  given  as  found  in  School  Close.  In 
1870,  while  forming  the  North-Eastern  Station  at  the  top  of  School 
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Close,  when  cromag  tiie  eomse  of  ihe  t&nft  Aim,  the  irorkmea 
uneoTered  a  series  of  Uack  oak  piles  deep  in  Ae  rinir  bed,  and 
a  woikmaii  found  a  stone  object  8  in.  long,  Si  in.  broad.  It  loob 
like  an  Irish  lake  net  sinker,  formed  from  a  need  up  hammer.  For 
a  further  accoont  of  finds  <^  Immie  orfts,  see  a  pap«r  published  bjr 
the  Yorkshire  Geological  and  Polytedmical  Societgr,  1881. 

About  1870  a  well-fonned  stag*liom  pidc-axe  was  dug  up  is 
Orove-road,  Ilkley,  about  15  feet  Ae&p.  Hue  has  sinnlar  featum 
showing  use  to  those  found  by  Canon  Greenwdl  at  Cheime'e  Grafei, 
Norfolk. 

About  that  time  Mr.  Joe^  Lund,  digging  in  his  garden,  on  die 
edge  of  the  moor,  turned  up  a  wdl-formed  thumb-flinty  about  1|  in. 
diameter.    It  is  round  and  finely  flaked  at  the  edge.    A  similar  <Mie 
was  found  by  Mr.  Dresser  in  his  garden  at  Add.    Both  are  perfeet 
Flint  flakes  are  not  uncommon  upon  Dkl^  moor,  but  arrow-head  and 
otiier  forms  though  occasionaUy  found  are  veiyraie^  Mr.F.W.KsoB, 
of  nidey,  has  a  smidl  collection.  Flint  is  not  native  at  other  Adel  or 
nUey.  The  wokU,  some  50  or  80  miles  off,  are  the  neeiest  flint  fielda 
At  Adel,  between  1865  and  .1875,  a  laige  smes  of  flint-flakes,  well- 
formed  arrow-heads,  scrapers,  and  other  implements  were  discovered 
at  the  Adel  Reformatory  by  youths  when  *'  taking  in  "  the  rough  moor 
land.     Most  of  the  articles  went  to  the  Leeds  Philosophical  Musenm 
where  they  still  are  ;  I  obtained  some  ;  among^which,  in  1878,  was  a 
well-defined  core,  a  body  from  which  flakes  and  arrow-heads  were 
struck.     These  are  in  the  Leeds  Public  Museum.    The  whole  (?)  of 
these  flint  finds  at  Adel  centered  about  one  high  stone  (still  there), 
as  though  it  were  the  workshop  of  the  manipulators.     This  area  being 
pretty  well  cleared  of  flint ;  few  or  none  are  now  discovered. 

From  Rombalds  Moor  to  Adel,  and  so  on,  east  to  the  Vale  of 
York,  a  line  of  high  moorland  runs  to  Moortown,  Shadwell, 
and  Barwick.  Along  this  line  a  number  of  pre-historic  discoveries 
may  be  registered  within  the  last  ten  years.  There  in  the  February 
of  1879,  a  labourer  dit<;hing  in  a  field  between  Potter-Newton  aud 
Mean  wood,  in  a  rather  low  clay  bed,  discovered  a  fine  well-formed 
stone  hammer  head  8}  inches  long,  3(  thick,  and  3i  across  head  end, 
sloping  gradually  to  the  cutting  edge.    The  hole  drilled  for  the  shaft  is 
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ON  THE  LARGER  BOULDERS  OF  FLAMBRO'   HEAD.      Part  I. 

BY  G.   W.   LAMPLUGH. 

The  boulder-clays  and  glacial  gravels  which  are  everjrwhere  so 
strongly  developed  in  the  coast-sections  of  Yorkshire,  are  steadily 
jrielding  erratic  blocks  as  the  sea  cuts  back  into  the  clifis,  and  these 
blocks  accumulate  on  the  shore  in  large  numbers,  although  they  are 
constantly  being  diminished  by  human  agency  and  by  the  action  of 
the  waves  and  the  weather.  They  are  conveniently  placed  for  study, 
and  I  have  long  thought  that  it  would  be  worth  while  to  make  a 
careful  enumeration  of  those  lying  within  a  given  area ;  and  this 
report  is  a  beginning  in  that  direction.  For  my  purpose  1  have 
selected  the  coast  line  of  Flambro*  Head,  because  of  its  convenient 
proximity,  and  because  its  cliffs  contain  many  deep  and  highly 
interesting  drift  sections  and  its  shores  have  less  sand  and  shingle 
to  hide  the  blocks  than  most  parts  of  the  coast.  The  present  report 
is  a  first  instalment,  dealing  only  with  that  part  of  the  cliff  and 
beach  which  lies  between  the  town  of  Bridlington  Quay  and  the 
Danes  Dyke  Valley,  a  distance  of  about  three  miles ;  while  the  total 
length  of  the  cliff  line  which  I  propose  to  examine  exceeds  twelve 
miles,  and  will  take  some  time  to  complete. 

Within  the  area  dealt  with  in  this  paper  I  examined  all  the 
larger  boulders  which  were  visible  on  the  beach  or  in  the  cliff  during 
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called  Billing  a  gold  torque  was  found,  registered  by  Mr.  Denny  is-J 
tlie  Leeds  Geological  and  Polytechnic  Society's  transsctioDS.   It  went 
to  the  British  Museiira. 

In  a  field  at  the  base  of  Saudall  Castle  a  beantifuUy-fonned 
wedge  bronze  celt  was  dug  up  about  1855.  It  measures  4  incli  in 
length,  has  a  good  cutting  edge,  is  slightly  flaiigci,  and  is  well 
palinated.  This  with  the  Woodnook  dagger,  and  the  Leeda,  HunsJet. 
Churwell,  and  Beeaton  finds  would  extend  or  widen  the  line  or  Selt 
from  west  to  east  by  about  three  miles  at  Leeds,  and  five  at  Sandall 
The  finds  from  Hunslet  and  Beeston  appear  to  be  along  an  ancient 
track.  The  preceding  I  believe  to  be  all  British,  but  it  is  due  to 
state  that  in  this  belt  a  considerable  number  of  Roman  remains  hive 
been  dug  up,  to  wit,  Homan  stone  altars  at  Chapeltown  Church,  and 
at  the  front  of  Mr.  Kitson's  Kntrance-hall,  Ronndhay,  IS80-I.  A  line 
Roman  lamp  was  picked  up  by  Mr  Blarles  in  the  Gorge  of  RoundJuy 
Park,  which  he  sold,  and  it  is  lost.  A  Roman  house  with  good 
teaselated  pavement  was  dug  op  at  Shadwel!,  on  the  line  of  the 
Roman  road,  (Street  lane  between  Adel  and  Wetherby>,  which  is  no" 
iu  the  museum  at  York,  but  is  not  pre-liistoric. 

In  the  last  thirty  years  the  Rev.  Richanl  Burrell,  of  StanUy 
Church,  near  Wakefield,  has  obtained  a  number  of  flint  flakec, 
scrapers,  arrows,  and  other  flint  implements  from  the  ploughed  fieldi 
of  Stanley  Ferry.  They  are  found  on  the  li^lls,  the  valley  being 
evidently  a  lake  in  historic  periods,  in  which  the  finds  of  a  British  tree- 
boat,  and  the  finest  bronze  dagger  that  I  have  ever  seen  were  made. 
See  description  and  cute,  p.  39,  "  Remains  of  Antitpiity  in  Yorkehite, 
Leeds,  1855." 

Mr.  BurreU  obtained  from  a  gravel  hill  in  Mr.  Calverly's  part 
Oulton,  an  undoubted  British  food  vessel  from  a  child's  grave-  ll  i< 
pierced  at  the  sides. 
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Oy   PHOTOGaAPH   OF  CLIFF-SBCTION  AT   HILDBRTHORPB. 

BY  G.   W.   LAMPLUOH. 

List  of  some  works  in  which  the  section  has  been  described,  or 
referred  to : — 

1.  Phillips,  J.  *  Geology  of  Yorkshire  *     3rd  ed.  Part  L,  p.  82. 

2.  Dakyns,  J.  R.  '  Glacial  Beds  at  Bridlington/  in  Proc.  Yorkshire 

Geol.  and  Polyt.  Soc     Vol.  VII.     Pt.  II.  (1879),  pp.  125,  126. 

3.  Lamplugh,  G.  W.    *  Glacial  Sections.     Pt.   II„*  in  Proc.  Yorks. 

Geol.  and  P.  Soc.   Vol.  VIII.   Pt.  I.  (1882),  pp.  27  to  38,  with 
drawings. 

4.  Lamplugh,  G    W,    'Glacial  Sections.    Pt.   III.,*  in  Proc  Yorks. 

Geol.  and  P.  Soc.  Vol  VIIL  Pt.  II.  (1883),  p.  241  and  251. 

^'  Fn^fi™?  i  Survey  Memoir     '  The  Geology  of  Bridlington 
Fox.Strangways,J     Bay  *  (1885),  p,  10, 

6.  Reid,  Clement.    Survey  Memoir.     '  The  Geology  of  Holdemess  * 
(1885),  p.  73. 

The  photograph  issued  with  this  year's  proceedings  is  of  a  fine 
section  in  cross-bedded  laminated  sands  and  sandy  clays  in  the  cliflF 
at  Hilderthorpe,  near  Bridlington  Quay. 

The  place  is  about  300  yards  south  of  Bridlington  Harbour,  just 
beyond  the  sea  defences,  where  there  is  au  excavation  for  sand  at  the 
top  of  the  cliff,  as  Aown  in  the  upper  right-hand  corner  of  the 
photograph.  The  height  of  the  cliff  at  this  point  is  about  45  feet, 
but  a  short  distance  to  the  right  there  is  a  rather  sudden  fall  of  the 
ground  to  about  20  feet,  whereupon  the  character  of  the  section 
changes  entirely  (as  may  be  seen  on  referring  to  the  paper  No.  3  of 
the  above  list). 

The  sea  is  encroaching  very  rapidly  upon  this  part  of  the  coast 
line,  the  loss  between  the  years  1872  and  1882  having  been  at  the 
average  rate  of  15  feet  per  annum,  and  as  the  cliff  wastes  back  the 
.section  is  constantly  undergoing  slight  changes. 

At  the  head  of  these  notes  will  be  found  a  list  of  the  papers 
known  to  me  which  refer  to  this  section.  The  most  detailed  account 
is  contained  in  my  paper  (No.  3  on  the  list)  printed  in  these  pro- 
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tWUMBiip  liir  innt,  irtilnh  JiMrTudm  i  dniwTng  tn  nriln  ind  i  dmrriprinn 
ef  die  dHF-Mckioii  finr  tlO  7aidi»  eommend^g  at  the  haiboiir,  and 
wfddng  moAmBitdtL  If  Ae  fili&^rfhto  of  tbat  piyer  be  leferred 
to»  die  aaetion  dioini  in  tim  photapapii  will  be  found  about  an  indi 
to  die  left  of  Ae  k^  leferanoe  Mter  C. 

Tlieie  is  n  few  fot  of  booUer^y— the  "^  upper  puple  booUer- 
day  ** — at  die  foot  of  tbe  difl^  bot  this  bring  ooTOied  with  tains, 
e^yeeially  on  die  left  side  of  die  photognph,  is  not  wdl  shown. 
Paishas  ef  tains  also  obaeue  the  beddiog  of  the  sands  heie  and  thera 
wfoupioot* 

Abofe  die  boolder-dqr  diero  is  a  vm(^  iivegdar  i^adai  gxnl 
(notvioUe  in  the  photogr^li)  whidi  ii  often  oniiinislj  contorted  and 
intenttim^widi  the  day. 

Ibe  vest  of  die  se^<m  is  oomposed  of  die  foie^-laminaled 
'^  waifs'*  and  sands  widi  a  litde  smaU  (i^Tel,  iriiidi  stead  ont  so  w^ 
in  the  ^etoie.  It  will  be  notbed  how  these  beds  ennre  ow  die 
boss  of  bonlder-day  on  the  i^t-hand  side  of  the  pietore,  and  in  tub 
way  they  often  fill  np  ifrogolsxities  in  die  sarfoce  of  die  lower  bed& 
In  some  places  they  axe  beautifolly  ripple  marked,  but  this,  thoe^ 
it  may  be  traced  here  and  there,  is  not  so  well  shown  in  this  psitof 
the  section  as  elsewhere.  Near  the  top  of  the  cliff,  especially  on  the 
left  side,  it  will  be  seen  that  the  beds  are  puckered  and  twisted  as  if 
by  contortions.  This  disturbance  is  very  peculiar,  and  Mr.  Dakjns 
has  suggested  (supra  cit)  that  it  may  in  some  cases  be  due  to  incipient 
concretionary  action. 

Careful  search  has  failed  to  reveal  any  shells  or  other  fossils  in 
these  beds,  but  on  some  of  the  laminae  there  are  curious  pittings  and 
markings  that  look  somewhat  as  though  they  may  have  been  made 
by  living  creatures. 

For  the  whole  of  this  laminated  series  I  have  suggested  tbe 
name  of  the  "  Hilderthorpe  Sands,"  and  it  is  my  opinion  that  these 
beds  are  of  fresh  water  origin,  and  have  been  deposited  in  a  shallow 
lake  or  estuary  by  the  waters  of  a  river  coming  down  from  the  main 
wold  valley,  at  a  period  closely  following  upon  the  retreat  of  tbe 
ice-sheet  which  spread  out  the  boulder-clays. 
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pastures,  where  the  old  ridges  and  furrows,  with  their  i-iurol  ^Jiitliaes 
like  an  invert«d  8,*  mark  the  ancient  method  of  plmighiiig  "iti 
team  of  oxen,  miniature  glaciers,  half  a  foot  de«p,  aud  sevcrJ  f<«t 
wide,  crept  down  the  furrows  to  join  the  ice-sheet  in  the  Wmul  bot- 
tom below. 

On  a  suddeu  came  a  rapid  thaw ;  aud  lu  a  few  hours  tiediW 
bottoms  were  converted  into  roaring  torrents,  in  some  cases  3  f** 
deep.  The  ground  was  still  frozen  hard  undemealh.  The  la^ltiDg 
snow  could  not  penetrate,  aud  bo  "  rivers  ran  iu  dry  pUou."  b 
some  villages,  lying  in  hollows,  considerable  damage  was  done ;  tk< 
water  filled  the  lower  rooms,  and  the  inmates  haJ  to  take  reiugiiB 
their  upper  chambers. 

Amongst  other  things,  a  rush  of  wat«r  into  a  pond  at  tlic  head 
of  one  of  the  dales,  caussd  tlia  bank  to  give  way.  The  water  fliiwiog 
over  the  edge  excavated  a  trench  in  the  embankmeul  29  fl,  lonj. 
from  1  to  6  ft.  wide,  aud  from  2  to  3  ft.  deep.  The  uullcHll^ 
consisting  of  sods,  loose  chalk,  &c ,  were  carried  a  consider^e 
distanca  down  the  dale  bottom.  One  sod,  measuring  3  ft,  by  2  ft . 
was  carried  80  yards-  A  quantity  of  chalk  gravel  was  coUeft«datt  | 
spot  180  yards  from  the  pond,  hut  the  largest  ma?*  was  di>|..isitcii  U 
a  distance  of  295  yards,  where  the  stream  had  widened  to  about  S 
yards  across.  Smaller  accumulations  of  chalk  gravel  coutiuiieJ  w 
far  as  530  yards. 

The  door  of  the  dale  was  covered  with  ice.  At  first  the  water 
overflowed  it,  but  after  a  time  ctcavated  a  passage  under  the  im; 
and  standing  on  the  ice  you  could  see  the  water  rushing  underneath, 
transporting  the  chalk  debris  with  it,  and  tearing  up  the  tiirf. 
Nothing  could  more  plainly  show  what  rapid  denudation  uf  ibe 
chalk  dry  valleys  might  be  carried  on  under  glacial  conditiou.s. 

Shortly  after  making  the.se  observations,  a  paper,  No.  aUI, 
"  Abstracts  of  the  Proceedings  of  the  Geological  Society  of  LondDn, 
reached  me,  containing  a  communication  from  Mr.  Clement  KeiJ, 
on  the  origin  of  dry  chalk  valleys,  in  which  the  writer  showed  thai, 
with  a  frozen  subsoil,  the  drainage  system  of  the  chalk  might  ^ 
entirely  modified,  there  being  no  underground  circulation. 

*  Omioh  Ta/lor.   Dameadm;  fiDrriTals.    ContAiupotM?  Beview.   Da&lt^' 
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The  GtMitltr  or  Hard  Bed  Goal. 
Measures. 

C%  or  MiidU  Bed  Coot.  W  30 

Measures  with  middle  rock. 
<;MHg  or  Soft  Bed  Coal  ) 

CrAWshaw  SandstoDe,  and  80ft  Bed  Flags,    1 
or  equivalent  measures.  >  60 

Tliin  Goal  and  UadetcUy.  ) 

Rough  Rock. 
My  fHeud,  Mr.  James  W.  Davis,  F.L.S.,  of  Cheriaedge,  Hali&i. 
thuB  tabiiUtea  the  series  of  lower  ooal  measure  beds  in  the  Hali&x 
diatrict.    (See  "  A  Monc^jraph  of  the  Morphology  and  Histology  of 
Stigmaria  ficoides"      By  Mr.  W.   0.   Williamson,  LL.D.,   F.RS., 
Palreontograpbioal  Society.    Vol.  XL ,  p.  iv.    Lond.  1886) : —    ■ 
Ft.    Id.    n.    U. 
Elland  Plagrock— Flags  ...  ...        46    0 

Shales  ...  ...        85    0 

Flags  120    0 

200    0 

Shale  ..  ...  ...  ...  ...       80    0 

Eight!/  T^ordt  Band  Coal,  or  Upper  Band  Coal         ...  0     6 

Eighty  yards  Band  Rock  ...  ...  ...       15    0 

Black  Shales  ...  .  ...  ...       80    0 

Hard  Bed  Band  Ooal  {Fortyeighi  yards  Coal)  ...  1     2 

Shalea  with  Ironstone  ...  ...  ...       35    0 

Thirly-six  yards  Band  Coal         ...  ...  ...  1     0 

Fire  Clay  or  Gaillard  ...  ...  ..  l     6 

Shale  with  thin  Sandstones       ...  ..  ...       95    0 

Shale  containing  concretions  of  Carbonate  of  Lime  I 
withcoveringof  Iron  Pyrites.  FuUofGoniatites,  ^         5    0 
Nantili,  Orthocerata,  Niiciiife,  Aviculopectens.   ' 
Laminated  Shale  with  A  vie  11  lopectcn      ...  ...         0    4 

Hard  Bed  or  Ganister  Coal,  containing  concre-  "i 
tions  of  Carbonate  of  Lime  and  Iron  (coated  j 
and  sometimes  quite  charged  with  iron-pyrites),  >         2    2 
containiog  vegeta\)V«  t«in».\\iK  moat  admirably  [ 
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FL    In. 
Ganister  Rock 
Seat  Earth 
Shale 

Sfiddlt  Band  Coal  or  Clag  Coal 
Middle  Band  Rock    ... 
Shales 

SnflBtJCoal 

Seat  Earth  ... 
Sandstone  ... 
Shale 

Thin  Coal  ... 
Seat  Earth  — 
Rough  Rock 


EUaiid  Flog  Book. 


MiJdle  Band  CoaL 
Antbcaooua  Bed. 
Soft  Bed  CoaL 

Bottom  Goal. 
Boagb  Bock. 


Fig.  1.     Section  Id  Lower  Uoxl  MMBores,  Beaoon  Hill,  Halifax. 
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OanfRttMy  Nurtltai.  Oithomn^  ATioalk- 
peetm,  Mid  oooMfoBdlr  fiaril  wood. 


b.    HndB^  OMl,«ith -OiMl  ot  Bal^'-aok- 


Chnfattt  BmA  «&d  BMk  Bnth. 


Tig.  i.  Ec^argei  section  of  the  Hud  Bed  ColL 
Hr.  Jamea  Speucer,  of  Ilnlirax,  who  hiu  devoted  011117  yem of 
his  life  totlie  enthiisiastic  sbtdy  of  thf.  lower  conl  measmud 
thdr  fbsnla  aud  added  several  uew  forms  to  our  loeal  fiMCol  in, 
has  kindly  plnocd  nt  my  disposal  for  pulilirntiou  a'diagnn  tad 
description  of  a  typical  seotitm  of  tlie  meaatires  found  id  Betcm 
Hill,  near  Halifax. 

"  Tlie  section  of  Beacon  Hill  on  the  East  of  Halihz,  will  gin  1 
good  idea  of  the  succession  of  the  different  beds  composinf  this 
group. 

Crowning  the  hill  there  is  the  valuable  sandstone  rock  knovn 
as  the  EUand  flagstone  which  is  extensively  quarried  all  around  the 
outcrop  of  the  coalfield  from  Leeds,  by  Bradford  to  Halifax,  anJ 
thence  to  Elland,  Huddersfield  and  Penistone.  Underlying  tbe 
flag-rock  iu  descending  order,  there  are  130  feet  of  shale  and  rag, 
then  the  HU  yards  band  coal,  which  is  only  about  6  inches  in  tbicknm 
then  100  feet  of  ^^hales  and  rag,  followed  by  the  48  yards  band  roil 
of  about  10  inches  in  thickness,  then  36  feet  of  shales,  followed  by 
the  36  yn.rds  band  coal,  having  irom  3  to  4  feet  of  seat  earth  under 
it,  which  forms  one  of  the  most  valuable  fire-clays  in  the  neighbou^ 
hood;  then  follow  about  100  feet  of  ahales  gradually  merging  towards 
the  base  into  fossiliferous  marine  strata,  then  come  aboutS  orlOfed 
of  shales  highly  charged  with  calcareous  nodular  concretiona,  \ociily 
known  as  baum  pots,  g«net&Uy  coated  with  pyrites,  and  contaioiiif 
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a  rich  and  varied  assortment  of  marine  fossil  shells,  such  as 
Gohiatites,  Nautili,  Orthocerata,  Aviculopecten  and  others,  along 
with  a  few  fish  remains.  Immediately  underiying  these  marine  strata 
is  the  Hard  Bed  Coal,  containing  in  many  places  (for  they  are  not 
uniformly  distributed),  those  remarkable  calcareous  nodules  locally 
known  as  coal-balls.  The  coal-balls  are  found  in  the  coal  itself,  and  in 
some  places  the  whole  bed  is  occupied  by  them  with  only  a  little 
admixture  of  coal,  but  generally  they  seem  to  be  scattered  throughout 
the  coal  seam  at  irregular  intervals.  Some  coal  pits  yield  them 
more  abundantly  than  others. 

The  material  composing  the  coal-balls  consists  of  a  mixture  of 
carbonate  of  lime  and  carbonate  of  iron,  with  iron  pyrites,  calcspar,  and 
fossilised  vegetable  remains.  They  are  nearly  always  thickly  coated 
with  pyrites,  and  are  often  very  difficult  to  break  open,  an  ordinary 
hammer  being  of  little  use  for  this  purpose,  and  too  frequently  the 
whole  ball  is  one  mass  of  pyrites.  In  composition  and  external 
appearance  they  somewhat  resemble  the  nodular  concretions  which 
occur  in  the  marine  strata  above  the  coal,  but  there  is  a  total 
difference  in  their  fossil  contents  The  '*  Coal-balls  '*  contain  fossil 
plants  exclusively,  while  the  "  baumpots  "  contain  marine  shells,  and 
sometimes  fish-remains,  and  occasionally  fragments  of  fossil-wood 
(Dadoxj^on),  which  have  evidently  drifted  into  the  sea  or  estuary  in 
which  the  bed  was  originally  laid  down  from  some  neighbouring  land. 

The  hard  bed  coal  rests  upon  the  very  peculiar  rock  called 
ganister,  which  varies  in  thickness  from  1  foot  4  inches  in  the 
neighbourhood  of  Halifax,  to  3  feet  in  the  neighbourhood  of 
Penistone.  Underlying  the  ganister  there  is  a  bed  of  soft  earth, 
and  both  seat  earth  and  ganister  are  full  of  Stigmarian  roots  and 
rootlets,  while  some  of  the  best  specimens  of  the  ordinary  Stigmarice 
are  met  with  in  the  ganister  rock  About  75  feet  below  the  hard 
bed  coal  the  soft  bed  coal  is  met  with,  and  midway  between  them 
occurs  another  tliin  seam  called  the  middle  band  coal ;  underlying  it, 
there  is  a  valuable  bed  of  fire-clay,  which  is  extensively  worked  in 
this  district.  Midway  between  the  middle-band  and  the  soft  bed 
coal,  there  are  three  layers  of  shale,  which  are  literally  full  of 
Anthracosia,  separated  by  black  shale  containing  Spirorbis  carbonarius. 


The  strata  below  the  soft  bed  coal  contaiDa  notliing  Ten- 
noteworthy  in  the  Halifnx  district,  but  in  tlie  neighbourhood  of 
Huddersfield  oc^'iir  what  are  called  the  soft  bed  flags,  and  wudeT 
them  certain  layers  of  »hale  containing  foaaila  such  as  Aviijiilopeoteus. 
Goniatites,  and  some  fish  remaiaa-  At  the  bottom  of  the  i^n^  h  a 
bed  of  coal  about  six  inches  thick,  ha\'ing  under  it  the  iLinal  seat 
earth,  theae  lie  conformably  upon  the  Rough  Rock." 

Among  the  vjuioiis  fossil  fruits  which  bavo  been  found  in  the 
Coal  Measures  are  small  cones  or  fruit  spikes,  which  wen'  originally 
included  iu  Sternberg's  genus  VoUfmanuia,  the  definition  of  thii 
genus  is  not  quite  satisfactory,  as  indeed  it  may  be  used  to  designate 
fruit  spikes,  which  are  now  distinctly  referable  to  other  well-deline'l 
genera.  The  two  fruit-apikes  oshibiting  structure  iu  our  Yurkshu'c 
measures,  aJid  which  were  originally  assigned  to  tJie  genus  Vol/ciunwia, 
are  Vbikm-tnnia  IJawaoni.  {Boieinanites  Dawnoni),  and  Vothnanpia 
Biiimi/i,  (CulamostarAi/g  Biiineijana.)  Tliese,  along  with  Calamotladiyi 
Casheaua,  and  Williamson's  "  Tnie  Fruit  of  the  Calamities  "  are  the 
only  onea  which  1  know  from  Yorkshire  which  cont«iu  structure  which 
can  be  ascribed  to  Weiss'  group  of  Catamariie. 

Oalamoelachifa  Biniteifana  was  described  by  Professor  Camithers 
in  Seeman' a  Journal  of  Botiuiy,  Vol.  V-,  18C7,  iu  a  paper  "On  the 
Structure  of  the  Fruit  of  Calamities,"  under  the  name  of  Volim  mma 
Binnei/i,  when,  from  the  material  then  at  his  command,  he  conclude"! 
that  it  was  a  true  Calamiteau  fruit-spike,  and  in  comparing  its 
organisation  with  that  of  the  fruit-spike  of  Equisetum,  he  pointed  out 
their  apparent  identity  of  organisation.  In  a  lecture  given  by  the 
learned  Professor  before  the  Royal  Institution  of  Great  Britain  on 
I6th  April,  1869,  he  said  "A  comparison  of  the  fossil  cone  (Fii^A-Mannia 
Binneiji),  with  the  fruit  of  Equiaetum,  exhibits  a  remarkable  agree- 
ment with  every  point  of  importance.  In  the  form  of  the  fruit-bearing 
leaves,  the  arrangement  and  structure  of  the  sporangia,  the  form 
size,  and  structure  of  the  spores,  even  to  the  possession  of  hygrometric 
elaters,  both  fruits  agree.  The  only  difference  is  that  in  the  modem 
plant  all  the  leaves  of  the  cone  are  fruit-bearing,  while  in  the  fossil 
every  otlier  whorl  retains  a  form  closely  approaching  that  of  the 
normal  leaf  of  the  plant.     As  these  envelop  and  protect  the  fTut^ 
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bearing  leaves,  they  may  be  held  to  give  to  the  fossil  a  somewhat 
higher  systematic  position  than  is  possessed  by  the  living  genus. 
This  superiority  is  further  exhibited  when  we  contrast  the  complex 
structure  of  the  stem,  and  the  free  leaves  of  Calamites  with  the 
fistular  and  sheathless  stem  of  Equisetura.'' 

Binney  in  his  "  Observations  on  the  structure  of  fossil  plants 
found  in  the  carboniferous  strata/*  "  Calamites  and  Calamodendrony 
PalaBontographical  Society.  London  ;  and  also  in  his  "  Note  on  the 
organs  of  Fructification  and  foliage  of  Calamodendron  commune** 
published  in  1870,  in  the  "  Transactions  of  the  Literary  and  Philo- 
sophical Society  of  Manchester,  Vol.  IV.,  third  series,"  describes  this 
fruit-spike  and  practically  accepts  the  coiiclusions  arrived  at  by  Pro- 
fessor Carruthers.  Schimper  in  his  classical  and  famous  work, 
"  Traits  de  Palseontologie  V^g^tale,"  Vol.  L,  Paris,  1869,  also  regards 
Volkmannia  Binneyi  as  the  fruit  of  the  Calamite,  at  the  same  time 
referring  to  his  genus  Calamostachya,  in  which  he  includes  the  follow- 
ing five  species  : — 

Calaraostachys  (Calamites)  typica,  Sch. 


do. 

do. 

calamitis  foliosi,  Sch. 

do. 

do. 

polystachya.  Stem. 

do. 

do. 

Binneyana,  Sch. 

do. 

do. 

major  (Germ  ) 

thus  describes  : 

Calamos 

tachys  (Calamites),  Binn 

"  Spicis  minutis,  centimetro  1  vix  longioribus,  amentiformibus ; 
bracteis  e  disco  horizontali  erectis,  imbricatis,  intemodium  paululum 
superantibus  ;  sporangiophoris  in  quoque  internodio  6  tetraspermis, 
ita  ut  24  sporangia  ibidem  adsint.  Tab.  nostra  fig.  5-10." 

**  Calamodendron  commune  E.  W.  Binney,  Observat.  on  the 
struct,  of  foss.  plants  found  in  the  carbon,  strata  ;  Calamites  and 
Calamodendron,  London,  Palseont.  Soc,  1868,  tab.  IV,  V.,  avec  de 
nombreux  details  microscopiques." 

''  Dans  des  nodules  de  chaux  carbonat^e  du  terrain  houiller  du 
Lancashire  (Angleterre.") 

"  Les  epis  dont  il  est  question  ici  appartiennent  sans  aucun  doute 
d  une  autre  espbce  que  ceux  que  M.  d'Ettingshausen  rapporte  i  son 
Calamites  communis,  et  que  nous  avous  d^crits  sous  le  nom  de 
Calamostachys  typica,** 
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bouiferous.     Sh-ipe  and  nice  : — Culie,  nitli  llie  aiigle>  ili^df 

rubbed.     23  inches  x  12  x  (22  +.) 
8. — In  the  sutik  roadway  at  Sands  l.a.ni?,  apparently  in  Purple  d^ 

FossiliferouB    yellow   saudstoim,       Carboniferous.      (24  -t)  x 

(13  +)  X  —  (Nearly  buried.) 
1 3. — About  500  yards  north  of  Potters  Hill,  on  beajib  near  tJw  dil 

Slab  of  ganiiister,  with  rootlelf.  Carboniferous.  ^  v  36  (  II 
15. — Near  low  water  mark,  on  the  aan<lB  opposite  Sewerby.    M&rfof 

Mountain  Limestone,  much  corroded  by  marine  life,  but 'siih 

well-rouoded  outline,  and  traces  of  smoothed  surfnce.    Cw- 

boniferous.     30  x  f 42  +  )  x  (36  +  .) 
16.^ — Near  No.   15.     Greenish  basalt.     Sub-ang:ilar  :  irregular ;  J^ 

inches  x  18  x  {VI-*-.) 
18. — Near  Nos.  15  and  16.     Mountain  Limestone.    CarbgnifawiB. 

Rude  flat-topped  mass,  angles  worn,  60  inches  x  40  x  (^*  +■) 
25.— Near  15.  Basalt.  Conical ;  sub-anKuW-  34  x  33  x  (iS  +4 
27, — Near  15,  but  still  lower.     Mountain  Limestone.    Carbonifeimu. 

Rude  sphere,  much  hidden,  hut  30  \a  40  inches  in  diameter. 
29. — A  little  north  of  1 5. — Fine  grained  sandstone,  with  fossils.  t'«- 

bonifprous.     Rhomboidal.     3;*  y  3.^  \  30. 
37.— On  the  beach  near  the  west  fence  of  Sewerby  Park,  nearthf 

clifF.     Coarsely  crystalline  basalt :  irregular  ov.il,  41  *  32  x 

(21  +■) 
40. — ^At  low  tide   opposite  Sewerby  Park,  very  conspicuous,  resting 

on  chalk-scaurs.     Hard   calciferous    sandstone    showiug  bfJ- 

ding  planes,   pyramidal,  sub-angidar,   origin  dubious,  50  < 

46  X  36. 
43. — Near  Cliff,  opposite  '  Trespass-board.'    Fine  ma-ss  of  gneiss, 

with  much  quarti;.     Colour,  in  variable  patches,  pink  and  gray. 

Well  smoothed  and  rounded  :  a  flattened  slightly  oblong  dis*'' 

36  X  33  X  24. 
47. — About  250  yards  east  of  No.  43,  and  a  little  lower  on  the  beacK 

Curious  black  crj'stallrne  mass,  schistose,  with  gnarled  foliatii™. 

like  gneiss  :  emits  a  strong  odour  imder  the  hammer.     Rougt 

spheroid,  chipped  by  cartmen.     30  x  24  x  20. 
48. — Nearly  opposite  47,   at  dead   low-water.     Large  conspicuous 

maaa  of  fine-grained  grit,  (Carboniferous  ?)     68  x  54  x  5!. 


cash:  fossil  FBUCTIFICATIOKS  of  YORKSHIRE  COAL  MEASURES.     445 

Binneyana  upon  the  top  of  a  Calamite,  would  be  as  abuonnal  as  to 
surmount  the  stem  of  an  Equisetum  with  the  strobilus  of  a  Lycopod." 

Weiss  in  his  "  Steinkohlen  Calamarieu,  Berlin,  1876,"  defines 
Colamostdchys:  "  With  paniculated  shorter  fruit  spikes,  mostly  with 
separate  tracts  between  which  are  the  fertile  whorls,  consisting  usually 
of  six  column-shaped  bearers,  each  with  four  sporanzia ;  each 
sporangium  is  attached  to  a  disc-shaped  enlargement  (shield  recep- 
taculum)  of  the  bearer  ;  axis  of  the  spike  solid." 

He  classifies  the  fruit  spikes  of  his  group  Calamariae  in  three 
sections  as  follows  : — 

1.  The  fruit  spikes  consist  of  fertile  whorls  without  sterile 
ones — Equisetum. 

2.  The  fruit  spikes  with  whorls  of  sterile  strongly  crossed  foliar- 
discs  (Deckblattkreise),  the  covers  always  on  the  upper  end  of  the 
intemodes  and  the  fertile  whorls  arranged  alternately  ;  for  example, 
the  small  columns  or  bearers  are  : 

(a)  Exactly  in  the  middle  betwen  two  sterile  whorls,  or  in 

the  greater  distance  from  each  of  the  two  next  whorls 
in  CdlamoMachys^  Stachannulariay  Macrostachya. 

(b)  At  the  base  of  the  internodes  or  in  the  angle  of  the  discs 

upper  leaf  covers  (Deckblattwinkle)  in  Paienstachya 

(c)  Discs  at  the  upper  end  of  the  internodes  under  the  leaf 

cover  whorls  (Deckblattwirtel)  in  Cingularla  lluttonia, 

3.  Finally  ^questionable),  the  sporangia  are  sessile  in  the  angle 
of  the  upper  leaf  cover,  in  Volkmannia. 

R.  Zeiller  (vegetaux  Fossiles  du  Terrain  Houiller  de  la  France, 
1880),  refers  Calamostach ys  to  the  Annulan'ie^  under  the  name  of 
Bruclnnannia^  as  is  evident  from  his  description,  **  dans  ceux  de  ces 
^pis  (Bruckmannia),  dont  on  a  pu  dtudier  la  structure,  on  a  reconnu 
des  sporangiophores  disposes  par  verticilles  alternant  avec  dea  verticilles 
de  bract ^es  si e riles." 

Professor  llenault  includes  Calamostachys  among  the  Equisetaceffl 
(Cours  de  Botanique  Fossile  (Deuxibme  Annexe,  Paris,  1882),  under 
the  genus  Bruckmannia  as  fructification  of  Annularia,  "  incertse 
sedis,"  and  consequently  annMig  his  Ileterosporous  Equisetacece,  in  a 
later  publication  of  liis  (Sur  les  fructifications  des  Calamodendrons\ 
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pastures,  where  the  old  ridgee  aud  ftiirows,  witli  their  curved  outliiw 
like  an  inverted  S,' mark  the  ancieDt  method  of  plonghitig  viiii 
team  of  osen,  miniature  glaciers,  half  a  foot  deep,  and  sevcnd  feel 
wide,  crept  down  the  furtowB  to  join  the  ice-sheet  in  tlie  litmJ  W- 
tom  below. 

On  a  sudden  c^me  a  rapid  thaw ;  and  in  a  few  houn  ilw  »i»lt 
bottoms  ware  converted  into  roaring  torrents,  la  some  cases  3  f«l 
deep.  The  ground  was  still  frozen  hard  undenieatli-  The  mating 
snow  could  not  penetrate,  and  so  "  rivers  ran  in  liry  placet"  U 
some  villaRcs,  lying  in  hollows,  considerable  damage  was  done :  tlic 
wat«r  filled  the  lower  rooms,  and  the  inmates  liaJ  to  take  refti|«iii 
their  upper  chambers. 

Amongst  other  things,  a  rush  of  water  into  a  pond  at  the  hud 
of  one  of  the  dales,  caused  thi  bank  to  give  way.     The  witcr  flowing 
over  the  eilge  excavated  a   trench  in  the  emhanknieut  2')  ft-  hag. 
from  1  to  6  ft.  wide,  and  from  a  to  3  ft.  deep.     The  maieriils.  ' 
consisting  of  sods,   loose  chalk,  &c ,  were  carried  a  considenUe 
distance  down  the  dale  bottom.     One  sod,  measuring  3  ft.  by  j  it,  i 
was  carried  80  yards.     A  quantity  of  chalk  gravel  was  collected  at  a  j 
spot  ISO  yards  from  the  pond,  but  ilie  hrirt-^t  ma.is  wa-  dop.'-iteii  K 
a  distance  of  295  yards,  where  the  stream  had  widened  to  about  S 
yards  across.     Smaller  accumulations  of  chalk  gravel  coutiuueil  as 
far  as  530  yards. 

The  door  of  the  dale  was  covered  with  ice.  At  first  the  water 
overflowed  it,  but  after  a  time  excavated  a  passage  under  the  im; 
and  standing  on  tlie  ice  you  could  see  the  water  rushing  underneath, 
trausporting  the  chalk  debris  with  it,  and  tearing  up  the  tiirf. 
Nothing  could  more  plainly  show  what  rapid  denudation  of  tlw 
chalk  dry  valleys  might  be  carried  on  under  glacial  conditiou*. 

Shortly  after  making  tliese  observations,  a  paper.  No.  oi)l, 
"  Abstracts  of  the  Proceedings  of  the  Geological  Society  of  Loii^ioii. 
reached  ine,  containing  a  communication  from  Mr.  Clement  Ri'iJ^ 
on  the  origin  of  dry  chalk  valleys,  in  which  the  writer  showed  that. 
with  a  frozen  subsoil,  the  drainage  system  oi  the  chalk  might  b^ 
entirely  modified,  there  being  no  underground  circulation. 
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cell  body  equally  is  no  proof,  taking  it  as  I  do,  in  spite  of  Strasburger's 
recent  explanation,  as  a  rudimentary  prothallium.  As  we  know,  the 
microspores  have  such  a  prothallium  as  well,  its  more  or  less  strong 
development  is  not  to  be  considered,  and  after  all,  wliat  is  Renault 
going  to  do  with  Williamson's  fruit-spike,  containing  macrospores 
and  microspores.  It  will  have  to  remain,  of  course,  amongst  the 
Annularioe  in  spite  of  its  resemblance  to  Calomostachys  Binneyana, 
The  only  criticism  that  remains  is  the  secondaiy  wood  of  the  spike, 
and  thus  we  arrive  again  at  the  so  often  mentioned  petitio  principi 
of  Brogniart's  school,  which  makes  so  difficult  to  understand  the 
writings  referred  to." 

Though  Calamostachys  cannot  be  regarded  as  the  fruit  of 
Calamites,  nor  as  a  very  near  ally  of  our  Equisetum,  yet  in  the 
present  state  of  our  knowledge  of  fossil  botany  we  may  at  least 
provisionally  include,  as  Weiss  has  done,  the  fruit-spikes  we  have 
enumerated  in  one  group,  the  Calamarloe,  The  only  living  genus  of 
the  group  is  the  Equisetum,  and  the  following  table  may  serve  to 
exhibit  the  chief  points  of  resemblance  and  difference  between  that 
genus  and  Calamostachys-. — 

Fruit-Spikes. 
(The  letters  given  in  the  first  column  have  each  the  same  import 

in  all  the  figures). 
Equisetum. 
(Plate  28.) 
hollow  or  fistular  - 


Axis 

Sterile  Bracts 


Calamostachys 
(Plates  22.-27 .) 
solid 
none  -         -       /  twelve  or  more,  double 

the  number  of  the 
fertile  bracts  and  ar- 
ranged in  alternate  ver- 
ticils with  them. 
-) stalked  peltate  discs, /stalked  peltate  discs, 
(fertile  bracts)  ^arranged  in  verticils |  arranged   in  verticils, 

and  in  number  6  or 
more,  always  half  as 
many  as  the  sterile 
bracts. 


Sporangiophores 
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loss  tlum  6,000  years.  Such  experimeuts  mnst  be  noinlr  tentatiTe, 
und  tlie  increased  minfall  far  ttie  Ust  few  years  shows  tlut  nj 
estimate  of  27^  inches  of  average  rainfall  waa  scarcely  high  em 
Still  it  maybe  confidently  asserted  that  thu  r^ult  of  the  csJcuUlion 
18  not  far  from  the  mark,  and  it  may  be  inferred,  that  for  erery  tw 
removed  from  the  surface  of  the  table-land.  2  ft  at  laast  are  iwnnred 
from  the  sides  and  bottoms  of  the  valleys. 


Ul-iTES  ON  CXASSmcATlOSS  OF  CVCLOSTOMATOUS  POLVZi.tA:  OUi  ABD  W-    ' 
BT   GEOBOE  ROBERT  TIKE. 

From  the  time  of  Lamouroux  and  Goldfnsa  to  the  present,^ 
gronp  of  organisms  which  we  now  characterise  as  Brjoto*,  or 
Polyzoa,  have  received  marked  attention  from  naturalists,  Tbcn 
has  been,  however,  many  misconceptions  as  to  the  true  affiniuacf  ' 
this,  with  other  groups, — and  many  misunderstandings  in  wn- 
sequence— but  at  the  present  time  Polysoa  literature  is  beceniiBg 
rftUier  abundant,  and  the  misconceptions  are,  to  a  large  extent,  tUigi 
of  the  past.  ' 

With  rcgfird  to  this  preliminary  paper,  I  may  be  allowed^to  ay 
that  my  object  in  writing  it,  is  to  place  before  the  studeut  tlie  aims 
and  outcome  of  the  various  classifications  of  the  Cycbstuuiali 
extant,  not  for  any  desire  of  contesting  the  conclusions  of  the 
authors  referred  to,  but  more  for  the  purpose  of  keeping  coutroYeial 
matter  out  of  my  future  papers. 

The  divisions  of  the  Polyzoa  now  generally  recoguisd  h 
naturalists  :— 

I. — Cheilostomata. 

II.— Cyclostomata ;  and 

III.  —  Ctenostomata ; 

were  originated  by  Mr.  Busk  in  his  catalogue-'  of  the  Marine  Polnf* 

in  the  British  Museum,  and  in  the  monograph  of  the  Fossil  I'oljioi 

of  the  Crag.f    After  the  publication  of  the  latter  work,  two  el.'ibonte 

papers  followed  from  the  pen  of  Professor  Smjtt,  on  Scandiuaviai' 

*  Fulfil,  and II,  t  >S59. 
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sophical  Society,"  Manchester,  1886-87.)  What  he  regards  as  typical 
Calamites  has,  in  its  woody  zone,  wedges  of  barred  vessels,  with  thick 
bands  of  cellular  tissue  separating  them.  A  second  type,  which  he 
refers  to  Calamopitus,  has  woody  bundles  composed  of  reticulated  or 
multiporous  fibres,  with  their  porous  sides  parallel  to  the  medullary 
rays,  which  are  better  developed  than  in  the  previous  form.  The 
intervening  cellular  masses  are  composed  of  elongated  cells.  This  is 
a  decided  advance  in  structure,  and  is  of  the  t3rpe  of  those  forms 
liaving  the  most  woody  and  largest  stems,  which  Brogniart  named 
Galamodendron,  A  third  form,  to  which  Dr.  Williamson  seems  to 
prefer  to  assign  this  last  name,  has  the  tissue  of  the  woody  wedges 
barred,  as  in  the  first,  but  the  medullary  rays  are  better  developed 
tliaii  in  the  second.  In  this  third  form  the  intermediate  tissue,  or 
primary  medullary  rays,  is  truly  fibrous,  and  with  the  secondary 
medullary  rays  traversing  it.  My  own  observations  lead  me  to  infer 
that  there  is  a  fourth  type  of  Calamitean  stem,  less  endowed  with 
woody  matter,  and  having  a  larger  fistulous  or  cellular  cavity  than 
any  of  those  described  by  Dr.  Williamson. 

There  is  every  reason  to  believe  that  all  these  various  and  com- 
plicated stems  belonged  to  higher  and  nobler  types  of  mare's-tails 
than  those  of  the  modern  world,  and  that  their  fructification  was 
equisctaceous,  and  of  the  form  known  as  Calamostachys. 

Calamostachys  Binneyana.    Schimp. 

This  fruit  spike  consists  of  verticils  of  bracts  arranged  around  a 
central  axis  ;  these  are  fertile  bracts  and  sterile  ones  which  succeed 
each  other  in  altei-vate  order. 

The  sterile  bracts  form  a  sort  of  circular,  horizontally  placed 
foliar  disc,  which,  on  nearly  reaching  the  surface  of  the  fruit 
spike,  breaks  up  into  verticils  of  leaves  which  bend  abruptly  upwards 
nearly  at  right  angles,  and  largely  overlap  the  next  sterile  whorls, 
giving  an  imbricated  arrangement  on  the  exterior  of  the  spike,  these 
leaves,  usually  twelve,  are  double  the  number  of  the  fertile  bracts 
or  sporangiophores. 

The  sporangiophores  are  column-shaped  organs  (usually  six),  in 
number  half  as  many  as  the  sterile  bracts,  they  are  also  arranged 
in  verticils. 


Back  ^ofwgioiiiiote  8tiii38  oitt  a^ 
jfroit  qnkB»  aad  is  enlaiged  at  its  outer  aztramitjr  into  a  oonadenUf 
dAiiiiikeiDoi  peUaU  due. 

TbBqMTin^  or  spore  sacs  are  attaebed  to  tiie  imier  sm&oe  of 

aacli  peltate  disc,  nsnalfy  in  tcmni  anaiiged  around  ha  pedieeL 

Tbe  spores  which  show  no  trace  <^  die  presenee  of  elaten  £D 

the  spc»angia  and  are  of  small  ske,  ranging  in  diaineter  from  -04 

to  1)5  ni.ni.  in  diameter. 

The  amb  of  the  fruit  q^ke  is  proyided  with  a  ecdid  niediilk> 
composed  of  parenchyma^  the  ceDsrf  which  are  someiriiat  ebqgiKtel 
Tfffti^ally,  and  which  is  enclosed  in  a  thin  qrlinder  of  haired  ipiial 
ressds. 

Professor  Williamson  in  his  memoir  <m  the  inganisaticm  of  tfie 
Foadl  plants  of  the  coal-measure,  read  17  June,  18M,  was  eoaUed 
from  h  specimen  supplied  to  him  from  my  calmiet  to  dear  np  an 
nncertunty  as  to  the  position  of  the  organic  union  of  the  ipctangb 
to  the  sporangiaphores. 

The  disc  in  this  specimen  consists  of  a  mass  of  parendiymai 
amongst  the  cells  of  which  an  extension  of  the  bundle  of  spiral  cdb 
that  passes  along  the  peduncle  of  the  sporangiophore,  is  prolonged 
towards  the  margin  of  the  disc  ;  as  the  bundle  approaches  this  maigin 
its  cells  multiply  as  is  the  case  with  similar  structures  in  tbe 
sporangiophores  of  recent  Equisetum,  as  well  as  in  other  very  different 
structures,  e.g.  the  terminations  of  the  hair-like  emergences  of  the 
Drosera.  The  peripheral  surface  of  the  disc  appears  to  have  been 
composed  of  a  layer  of  oblong  cells,  which  are  planted  perpendicularly 
to  it.  Each  sporangium  is  not  connected  with  the  peltate  end  of  the 
sporangiophore  by  the  entire  base  of  the  former,  as  is  the  case 
in  the  living  equiseta,  but  a  very  narrow  neck  of  cellular  tissue 
attached  to  a  point  a  little  within  the  extreme  overhanging  maigin 
of  the  sporangiophore;  the  remainder  of  the  sporangium  being 
entirely  free. 

I  have  specimens  of  Calamo9fachf/8  Binneyana  in  my  cabinet 
from  the  Halifax  Hard  Bed,  Lower  Coal  Measures,  of  Sunny  Bank 
and  Bank  Top  Pits,  Southowram,  of  Sugden   Pit,  near  Halifax; 
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from  EUand,  from  Huddersfield,  and  fit)m  the  Upper  Foot  Coal  of 

Stronesdale,  Saddleworth,   Yorkshire,  and  also  from  near  Oldham, 

Lancashire. 

Calamostachts  (Jasheana.    Williamson. 

The  only  other  species  of  Calamostachya  which  to  my  knowledge 
occurs  in  Yorkshire  is  Calamt.atachys  Casheana,  Williamson.  This 
was  described  by  Professor  Williamson  in  his  eleventh  memoir  on 
the  organisation  of  the  fossil  plants  of  the  Coal  Measures  from  a 
specimen  discovered  in  the  Halifax  beds  by  the  late  Captain  Aitken. 
The  importance  of  this  specimen,  which  in  other  respects  agrees  in 
the  main  in  all  its  details  with  C.  Binneyana,  lies  in  its  spores. 
In  the  slightly  oblique  and  longitudinal  section  of  this  fruit-spike 
all  the  sporangia  of  the  uppermost  of  the  three  fertile  verticils,  as 
well  as  those  to  the  right  of  the  middle  one  are  filled  with  micro- 
spores. The  three  to  the  left  of  the  middle  verticil,  and  all  the  four 
of  the  lowermost  ones  contain  macrospores.  The  microspores  are 
about  '0031  in.  and  the  macrospores  occur  as  large  as  *01,  most  of 
them  equally  0093  in.  The  latter  exhibit  an  outer  sporangial  wall, 
as  well  as  an  inner  one,  whilst  a  dark  coloured  mass  exists  in  the 
centre  of  most  of  the  examples. 

Since  the  publication  of  the  paper  here  alluded  to  I  have 
secured  specimens  from  the  Upper  Foot  Bed,  Strinesdale,  Saddle- 
worth,  in  Yorkshire  but  close  on  the  Lancashire  Border.  Figures 
from  photographs  of  these  are  given  in  Plate 

In  our  report  on  recent  llesearches  amongst  the  Carboniferous 
Plants  of  Halifax  "  at  56th  Meeting  of  the  British  Association,  held 
at  Birmingham  in  September,  1886,  Dr.  Williamson  refers  to 
those  specimens,  and  to  some  still  better  preserved  examples  which 
I  handed  over  to  him  for  study. 

"  We  have  also  obtained  a  fresh  example  of  the  remarkable 
heterosporous  form  of  Galamostachya^  described  in  Part  XII.  of  the 
"  Organisation  of  the  Fossil  Plants  of  the  Coal  Measures,"  and  which 
latter  example  previously  constituted  the  only  known  specimen  of 
a  Calamitean  plant  with  bisexual  fructification.  This  second 
example  seems  to  establish  clearly  the  distinctness  of  this  fructifi- 
cation from  that  of  the  allied  Calamostachys  Binneyana;  and  I 
now  propose  that  it  should  be  known  as  Calamostachy  Casheana." 


850         vise:  classifications  of  cyclostomatous  polyzoa. 

caso  whure  it  was  possible  for  hiu  to  do  so,  reference  has  been  made 
to  8pecie§  of  fossils  found  in  tlie  Oretaeroue,  and  also  in  the  jutswic 
rockn,  ill  the  neighbourhood  of  Caen ;  aJid  the  celebrated  Slaatridl 
bdls,  fO  My  illustrati^l  by  t))c  lulmiira  of  Lamouroux,  Uohlfun, 
naime,  D't>rbiguy  aiid  Hagenow,  Sinco  then,  however,  many  of  t!w 
beds  of  the  lioriEooa  named  have  been  reworked  by  Dr.  Peiwens  and 
A,  Meuaier,  aud  the  whole  of  D'Orbigny's  species  have  been  criticully 
cxftmin»l  by  Dr.  Pergetis,  and  I  have  uot  the  least  doubt,  but  that 
niauy  suggestions  will  be  forthcoming,  when  he  arranges  hi*  aula 
for  publication.  As  it  is,  I  can  only  deal  with  published  papers,  tnd 
in  several  of  these  I  find  certain  conclusions  arrived  at  by  the  stitimr 
in  his  critical  studies,  which  will  have  to  be  considererl  before  s  fi»l 
arrangement  of  the  Cyctoetontata  can  be  made.  Thus,  iu  their 
joint  paper  on  "  New  Bryozoa  of  (lie  Upper  Cretaceous,"'  (or  Hw- 
tricht  Beds),  the  authors  establish  a  new  family,  mid  three  am 
genera,  for  the  reception  of  a  peculiar  group  of  I'ol.vzoa ;  tai 
iu  other  papers  sevejal  of  the  almost  obselete  genera,  of  D'Orbignf, 
have  been  eonmatently  revived.  The  new  Family,  CAHBRAPORUUi 
the  authors  place  in  the  "  Centrifiigin^  de  D'Orbigsy,  dinffionta 
Tiil>.ilini^^"  mill  tlio  new  Oeii^rn,  nre  callwl  re^pd-tively  C-'.<mrr,./->'^i 
(one  species);  Cltiuniiciiiiier'ijioi a  (one  species  and  variety);  md 
Curmcnmerapnra,  also  one  species. 

From  all  this  it  may  be  gleaned  that  although  much  has  bwn 
done  by  the  authors  who  have  succeeded  Busk  and  Smitt,  much  still 
remains  to  bo  done,  even  with  the  proper  classification  of  thfl 
Mesoiioic  Cyclostomata,  let  alone  the  Pahuozoic  groups,  which  are 
now  being  .so  ebiborately  iilusti-ated  by  Mr.  E.  0.  Ulricli,  Palieoutolo^ist 
of  one  of  the  United  States  Geolo^iciil  Surveys. 

All  that  I  shall  attempt,  then  in  this  paper,  is  to  place  Wfore 
the  student  of  our  Fossil  Polyzoa,  the  classification  of  the  Cyi'losto- 
luato  adopted  by  the  several  authors  alreajly  mentioned,  so  thai  lie 
may  be  able  to  judge  of  their  relative,  or  suggestive  value. 

The  clas.sification  of  the  Jurassic  Bryozoa,  by  Jules  Haiuk',' li 
a  very  simple  affair:  all  his  species— excepting  two— are  plaoi'ilin 

[I..  ISSi. 
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le  fEunilj,  Tubuliporina,  M.  Edwards.  Haime,  however,  did  not 
ideavour  to  give  a  synoptical  arrangement  of  his  groups,  and  it  was 
)t  until  the  appearance  of  Mr.  George  Busk's  Monograph  of  the 
38sil  Polyzoa  of  the  Crag,*  that  any  really  detailed  notice  of  the 
ssil  groups  were  published,  and  then  Mr.  Busk  confined  his  notice 
ore  particularly  to  Recent  and  Tertiary  Polyzoa.     It  may  be  well 

>  remember  that  the  Crag  Monograph  was  "  originally  undertaken 
J  the  late  much-lamented  M.  Jules  Haimes,  but  he  was  unable  even 

>  commence  it,  before  death  put  an  end  to  the  labours  of  one  whose 
curate  knowledge  and  practised  observation  of  similar  fossil  remains, 
ould  have  enabled  him  to  treat  the  present  subject  far  more  satis- 
ctorily  than  it  has  been  in  my  power  to  do."t  Whether  Haime, 
I  Mr.  Busk  suggests,  would,  or  would  not  have  given  to  the  world 

better  monograph  of  the  Crag  Polyzoa,  is  useless  to  speculate 
X)ut ;  but,  no  doubt,  Haine*3  familiarity  with  the  Jurassic  forms, 
ould  have  helped  him  much  in  the  nomenclature  of  species — 
ipecially  so,  as  Mr.  Busk  admits  that  he  had  "  formed  but  an 
iperfect  idea  of  the  difficulties  attending  the  investigation  and 
curate  discrimination  of  fossil  forms,"  previous  to  his  labours  on 
le  Crag  species.  To  this  we  may  owe  some  of  the  hesitations  on 
le  part  of  Mr.  Busk,  and  in  all  probability  he  overlooked  the 
ructural  peculiarities  of  many  of  the  earlier  fossils  ;  and  to  some 
ctent  he  may  have  misinterpreted  the  structural  features  of 
ihers.  On  the  whole,  however,  the  synopsis  of  the  Tahnliporlna  of 
[.  Edwards  has  been  well  divided  by  Mr.  Busk ;  and  generally 
)€aking,  his  Sub-orders  have  been  accepted  by  leading  authorities 
ho  have  made  a  comparative  study  of  Fossil  Polyzoa.  It  would 
3  beside  my  purpose  to  refer  to,  or  criticise  the  divisions  of  Hagenow 
id  Reuss,  because  it  must  be  admitted  that  their  arrangements, 
revious  to  the  publication  of  the  Crag  Polyzoa  were  very  artificial, 
id  in  his  later  works,  Reuss  followed  Busk  in  his  arrangements. 

In  his  introductory  observations,  Mr.  Busk  gives  the  S3mopsis 
■  the  Primary  Divisions  of  the  Polyzoa,  as  followed  by  him,  partly 

♦  1859. 

f  BoBk  Advert,  to  orag  Poljsoo. 

Since  found  Recent  Catalogue  of  Cjclos-Buak,  p.  29, 1875. 
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1  his  two  British  Musevim  Catalogues,  but  the  plan  of  the  syo'r^a 
Buemlly,  we  owe  to  Professor  AllmaL  :'■' —  I 

Order  I. — Phykctolemata  Alhnan, 

»With  two  Siib-oixlcrs. 
„    II.— (Jyiuiiolemata  Allman. 
Sub-ortier  III. — Paludicellea  (fresh  water). 
„        IV.— Cheiloatomata,  B-ik  (Marine). 
„         V. — Cyclo,stomata,  Bak  (Marine). 
„        VI. — Ctenostomata,  Busk  (Marine). 
Only  Sub-order  V.  will  be  dealt  with  in  this  paper,  and  folWiiiK 
Mr.  Bui>k.t  I  vfill  italicise,  as  he  has  done  the  famihes  and  jteum, 
•liioli  contain  living  species : — 


;.  — Artic'iilrit.ffi  s.  radicatre             I.  CHsiidie 

1.  Cri^ia.        J 
■2.  Ctiiidra.      1 

m 

(a)  Cellulis  distiiictis  II.  Mmoneidie 

4.  TeiebelUiii 

W 

I.— Inarti- 

^d^ 

5.  Griccpi'ra. 

6.  CyrtopMi.  J 

7.  IdMonia.     ■ 

S.   Putluhpfn^ 

III.  TubuliporidiL 

9,   i\b??eiitiTiiiiia 

10.  T'ibahp,!ea. 

11.  Alrelo. 

IV.  I)in3toporidn? 

12.   DiailBpora. 

I.^.    P,di:tlt.l. 

15.  Di-Jra-eia. 

Ih)  Ci.0Iiili8iij<IiBtinctisV.  t'erinporidu; 

16.  Stellipora. 

17.  Fungella. 

18.  Heteropor*. 

19.  Xenropora. 

20.  Alveolarii 

21.  Spiropom- 

22.  Heteroporella. 

•  Crac  Polyioa,  pp.  8-9. 
tiyd,p.9r. 
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HiDckB,'  "  as  to  the  uarae  of  this  Genua  (Eutalophors), . , .  Bud 
soiitaa  to  admit  that  iu  strict  propriety,  Lamouroox's  desiguaniai  il 
eutitkd  to  precedence  ;  but  he  tliiukit  tliat,  to  restore  it  umier  tie 
circumatances,  would  savour  of  pedantrj'  ((.'rag  Poljioa,  p  lOT). 
I  confess  it  seems  to  me  that  the  fewer  departures  from  the  esub- 
lishcd  rule  tlie  better.  The  accidental  prevnli'nce  of  a  much  Uler 
name,  does  not  a)ipt!ar  to  be  a  reason  for  retaining  it.  Uu  the  cui 
trary,  it  may  be  a  salutary  indication  of  the  authority  of  the  U«  i 
ifljuct  it  after  such  usurpation.  Tlie  best  cure  for  tli«  diwinien -tf 
our  numeticlnture  seems  to  be  a  vigorous  application  of  the  priuciiJi^ 
which  are  generally  accepted  for  its  govemmcui.  L-imouravx'rf  ?('i« 
is  e/iaraeterimd  in  a  well  known  tvork  ;  and  both  diagnosis  anilfiynt  d" 
tttfficiiriUJhr  idtnlifieatiofi :  ita  claim  seems  to  he  complete." 

If  the  acceptance  or  rejection  of  a  generic  term  was  only  t,  qi't" 
tion  of  [iriority,  as  Air.  Hiuckd  seems  to  tbink,  th^D,  tint  lua^ta 
woTild  be  very  easily  settled,  as  the  term  EnW-yAoivi  is  by  far  Ae 
oldest  one.  Butiu  this  case  wc  have  two  eminent  sutliorities  cnu- 
tending,  not  merely  about  a  name,  but  really  about  s  atructoi^ 
peculiarity  which  leads  Mr.  Buak  to  question  the  identity  i 
Laiiiouroii.\',-i  .'i])i!L'ii.'s  us  of  sufficient  autlioritytujii-tilytiio.Hm-iilaw 
of  the  typical  form  to  which  Lamuuioux  ^-ave  the  n:inie  Eiitijoiihnn. 
In  his  last  work,  Mr.  Busk  discussed  the  whole  nuestion  umier  ife 
generic  term,  Pustulopora.t  The  author  .says,  "  Although  mtf^t 
recent  writers,  includiu)^  such  high  authorities  as  l'rofeSi>i>r  Sinii! 
and  Mr.  Ilincka,  have  adopted  the  name  Enlahp/iora,  for  the  genus 
here  intended,  I  am  inclined,  with  the  greatest  deference,  to  prefer 
M,  de  Blainvillc's  and  M.  Milne-Edwards'  name,  for  the  rea-^on  lbs' 
the  species  named  Kvtulophorn,,  by  Lamouroux.  appears  1o  nn;  i" 
differ  in  at  least  one  most  important  respect,  it  may  be  s,iid  from  ^ 
the  other  known  C'ydostomata,  and  most  certainly  from  all  tiili 
which  I  am  acquainted,  either  recent  or  fossil,  viz.,  in  the  oppenii')!*- 
aa  he  terms  them,  being  tnimiyet  shaped,  or  ijeadailly  iiicrvatiis  " 
diamder  as  they  inoease  in  /e«v(A.§      Whether  this  arises  from  su 


•  Brit.  Mar,  Vulizoa.  Vol.  i..  p.  <:■&. 

t  luiicB  Mine, 

t  Cbnllenger  Itepoit.  Ft  ii,.  CjcloftoniiiU,  &c.,  p.  18. 

S  Italica  miae^  in  all  ioBtanceB,  ia  the  bod;  of  tbu  cjuotBiioiii. 
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Tuberculipora,  New  genus. 
„    VI. — Cameraporidse,  N.  Fam.   Cainerapora 

Clausacamerapora 
Curvacamerapora     „ 
„  VII. — ^Fasciporidae.  Fungella. 

Supercytis,  D'Orbigny. 
„VIII. — ^Fasciculiporida}.  Cyrtopora. 

Truncatula. 
IX. — Heteroporidfie.  Heteropora. 

X  — Lichenoi)oridae.  Lichenopora. 

Discoporella. 
Radiopora. 
I  have  arranged  the  family  grouping  with  its  inchided  genera 
3  above,  only  to  the  extent  of  the  published  details  of  these  respected 
4ithors.     It  is  fair  to  state,  however,  that  Messrs.  Pergens  &  D. 
ifeunier  are  still  carrying  on  their  investigations,  and  how  far  they 
aay  modify,  or  restrict  their  grouping  in  future  labours,  I  am  not  in 
,  position  to  judge.     The  .authors  are  in  earnest  with  their  work,  and 
believe  we  shall  have  some  good  papers  from  them  on  Fax»  Lime- 
tone,  and  other  forms. 

In  his  latest  Palaeontological  Paper'*'  on  Tertiary  Cyclostomata 
rom  New  Zealand,  Mr.  A  W.  Waters  has  given  us  the  result  of  his 
Qore  matured  views  respecting  the  divisions  of  this  Sub-order,  and 
re  may  regard  this  as  a  supplement  to  his  previous  paper  on  the 
Jyclostomata  from  Australia.!     I  know  full  well  that  the  attention 

►f  Mr.  Waters  has  been  directed  to  the  grouping  of  the  Cyclostomata 
or  many  j^ears,  and  we  may,  therefore,  regard  this  paper  as  the  out- 
ome  of  many  years  of  thought.  As  Mr.  Waters  says  (Op.  c.  p.  337), 
*  The  second  part  of  Mr.  Busk's  Report  is  a  great  disappointment 
...  as  only  thirty-three  species  are  recorded,  and  these  are  for 
he  most  part  well  known  and  common.  In  fact,  the  results  of  this 
^eat  expedition  do  not  seem,  so  far  as  the  Cyclostomata  are  con- 
erned,  to  exceed  what  I  presume  a  specialist  might,  after  a  storm, 


*  Quart.  Jour.  Geol.  Soo.,  Aag.  18S7,  pp.  337-350. 
t  Q.  J.  G.  Soa,  Vol.  40,  1884,  pp.  674-690. 
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Tiibulipora. 
Fascicularia. 
Supercytis. 
II. — RectAngnlata,  Waters.  Lichenopora. 

Reptocavea. 
Heteropora. 
Crisina. 
Crassohomera. 


As  the  present  papers  will  form  the  beginning  of  a  series  on 
assic  Polyzoa — both  British  and  Foreign — I  can  only  feebly  indicate 
line  of  inquiry  that  I  shall  occcnpy  in  my  descriptions.  In  the 
t  plac«  it  may  be  well  to  notice,  tliat  the  only  Jurassic  Monograph 
eh  we  have  for  reference  is  that  of  Haime,  which  was  published 
.he  Memoirs  of  the  Geological  Society  of  France  in  1854.  In  this 
k  the  author  described  Caen  and  Ranville  examples  as  well  as 
tiish,  and  in  many  cases  the  British  examples  fell  under  the  head 
I  type  described  from  a  foreign  source.  There  was  no  objection 
his,  but  it  frequently  happens  that  the  British  example  differs 
lome  few  particulars — which  will  be  referred  to  in  the  course  of 
jriptions — and  these  minute  differences  are  often  very  perplexing 
the  young  student.  Then  again  I  have  not  been  able  to  trace 
resting-place  of  the  British  type  specimens  of  Haime  Many  of 
tn  were  supplied  to  him  from  private  cabinets,  but  I  am  unable 
say  whether  the  whole,  or  any  part  of  them  were  placed  in  any 
flish  museum.  In  the  second  place,  there  was  no  public  collection 
he  Caen  and  Ranville  fossils  to  refer  to  until  recently.  For  some 
e  past  I  have  been  collating  a  fine  series  of  Caen  Polyzoa  for 

purpose  of  description,  which  belongs  to  the  Northampton 
seum;  and  as  much  as  possible  I  shall  refer  to  these  specimens  in 
course  of  my  descriptions.  Then  there  is  a  fine  series  of  British 
mples  in  the  cases  of  the  School  of  Mines,  and  some  in  the  Bntish 
seum.  Recently,  however,  I  have  been,  through  the  kindness  of 
Pergens,  supplied  with  a  really  good  series  of  Mesozoic  Polyzoa 
n  various  foreign  horizons,  and  these  bear  the  original  names 
jn    to    them    by   Lamouroux,   Goldfuss,   Michelin,   D'Orbigny, 


PpocVoHuh  Qtot  ft  Poryt.  Son.,  Vol  IX,  n.9S. 
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1  his  twii  British  Museum  Catalogues,  but  the  plan  of  the  spopsii 
leuerally,  we  owe  to  Prufesaor  AHiuan  :'' — 

Order  1. — Phylai-tolemata  AUman. 

»Witli  two  Sub-orders. 
„    II. — (171111 1 olemata  Allnian. 
Sub-onler  III. — Paludicellea  (fre.«h  water). 
„        IV. — Cheilostomata,  Buffe  (Marine). 
„  v.— Cj'cloatomata,  Biik  (Marine). 

„         VI.— Ctenostomata.  Basle  (Marine). 
Only  Siib-order  V.  will  be  dealt  witb  in  this  paper,  and  frtllnwini 
Mr.  Biisk.t  I  will  italicise,  as  he  has  done  the  families  and  ^wn. 
vhich  contain  )i?ing  species : — 
[. — Articiilatn  s.  radicatro  I.  Crisiid; 


.(a)  OelluHs  distinctis  11.  Idmoneidi 


HI.  Tiibulipondo^ 


■h)  Ci.>lhiHsiDdistiui-ti,sV.  L'trioporido 


i 


1.  Critia. 

2.  Criiidtn. 

3.  H^nffT^ 

i.  Terebellarii 

5.  Cricojwre. 

6.  CyrtopoHL     ■ 

7.  Idmonea.      H 

8.  Piiilul-i'mi 

9.  Me^eiiti'ripoa 

10.  Tubuhp:'ra. 

11.  Al'-etf,. 
IV.  Dia-stoporidie  12.  DimUipora. 

13.  Piili-ella. 

14.  Dueop'irdk. 

15.  De/raneia. 
IC.  Steliipora- 

17.  Fungella. 

18.  Heteropora. 

19.  Neuropora. 

20.  Alveolaria, 

21.  Spiropora. 

22.  Heteroporella- 


•  CtBg  Polyioa. 
t  Ibid,  p.  ! 
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poridae  and  TheonoidaB  are  done  away  with,  as  no  species 
^n^  to  these  Fossil  Groups  are  known  to  exist, 
n  the  introduction*  to  the  British  Marine  PolyTKoa,  Mr.  Hincks 
ies  the  arrangement  of  Mr.  Busk,  but  on  account  of  the 
'(I  range  of  the  British  region,  some  few  alterations  in  the 
ic  divisions  had  to  be  made  when  dealing  with  the  Cyclostomata 
)reign  regions.  For  the  British  Marine  Polyzoa,  only  four 
,es  were  adopted : — 

I. — Crisidae.  III. — Homeridae  ;  and 

II. — Tubuliporidae.  IV. — Lichenoporidae. 

]n  the  Catalogue  of  Marine  Polyzoa  of  Victoria,!  Mr.  P.  H. 
rillivray,  however,  accepts  Mr.  Busk's  family  arrangements, 
ly  altered,  but  he  adds  several  new  Genera  as  follows  : —  J 

Family    I. — Crisidae.  Crisia,  Lamx. 

II. — Idmoneidae.  Idmonea,  Lamx. 

Homera,  Lamx. 
III. — Tubuliporidaj.  Tubulipora,  Lamx. 

Stomatopora,  Bronn. 
Diastopora,  Johnston. 
Liripora,  MacGillivray. 
Entalopliora,  Lamx. 
,.      IV. — Discoporellidaj.  Lichenopora,  Defrance. 

DensiporOj  MacGillivray. 
Favosipora,  MacGillivray. 
Flosculipora,  MacGillivray. 
„        V. — FrondiporidsD.  Fasciculipora,  D'Orbigny. 

will  be  noticed  in  common  with  other  workers,  that  Mr. 
illivray  uses  the  Generic  tenn-£J///a/c»/?^(>m,  instead  oi  Pasiulopora 
,  Brit.  Mus.  Cat.,  pt.  III.)  The  reason  which  Mr.  Hincks  gives 
linstating  the  first  generic  name,  is,  on  the  whole,  perfectly 
ible,  but  out  of  common  fairness,  Mr.  Busk's  reason  for  rejecting 
jrm  will  be  given  further  on.     "  A  question  arises,"  says  Mr. 

*  London:  John  Van  Voorst,  18 <0,  p.  cxxziz. 
t  Transactions  (?)  Roy.  Soc.  Vict,  1886.) 
X  New  Genera  in  Italics. 
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ror  of  observation  on  the  part  of  Lamouroux,  or  of  his  draughtsman, 

is  the  true  condition,  may,  perhaps,  admit  of  doubt :  with  the 
ception  of  M.  Michelin  (Iconog.  PL  Ivi.,  fig.  4),  whose  figure  very 
rongly  resembles  that  of  Lamouroux,  no  one  seems  to  have  recorded 
y  other  form  with  trumpet-shaped  tubes ;  and  as  even  his  figure 
es  not  represent  them  as  having  that  form,  I  am  much  inclined 
assume  that  Lamouroux's  specimen  is  unique  in  that  respect,  and 

correctly  figured  and  described,  that  it  must,  on  tliat  account 
)ne,  be  referred  to  a  distinct  generic  type  from  all  other  known 
istuloporidse,  and  in  fact,  as  above  observed,  from  all  other  Cyc- 
ttomata.    (May  it  not  be  a  coralline  ?)    On  the  other  hand,  M. 

Blainville*s  definition  of  Pastulopora^  as  distinguished  firom 
tmouroux's  Entalophora,  is  so  clear  and  precise,  and  his  genus 
s  met  with  the  acceptance  of  M.  Milne-Edwards,  Hagenow,  Reuss, 
id  numerous  others,  and  in  fact  may  be  said,  until  quite  recently, 

have  been  in  full  possession  of  the  field,  that  I  feel  no  hesitation 

retaining  it  for  all  forma  with  cylindrical  tubes  of  the  same 
tmeter  throughout;  and  relegating  those  forms,  if  there  really  be 
y,  with  trumpet-shaped  tubes,  to  at  least  a  distinct  genus." 

If  we  revert  now  to  the  Crag  Polyzoa,  p.  107,  we  shall  find  that 
9  opinion  now  so  forcibly  put  by  Mr.  Busk  (Challenger  Rep.,  pt.  ii., 

above),  was  only  hesitatingly  adopted  in  the  former  work.  It 
is  not  then  wholly  a  question  of  structure  ;  but,  as  Mr.  Hincks 
jrs  suggestively,  a  question  of  diffidence  as  to  priority,  or  clearer 
finition.  Mr.  Busk  says  :  "I  have  adopted  Blainville's  name  for 
is  genus  (Genus  3.  Pustulopora),  more  for  tlie  reason  that  it  has 
me  into  general  acceptation,  especially  since  its  accurate  definition 

Milne-Edwards,  than  because  I  am  satisfied  it  should  have  pre- 
lence  of  Enta'ophora^  a  term  under  which  it  appears  quite  clear  that 
imouroux  had  intended  to  include  similar  forms.  The  prior  appella- 
m,  however,  having  fallen  into  abeyance,  except  by  M.  D*Orbigny, 
lose  genus  Entalophora,  moreover,  is  not  confined  to  Cyclostomatous 
ins  only,  it  seemed  unadvisable,  merely  for  the  sake  of  somewhat 
dantic  propriety  here  to  revive  it." 

Neither  of  these  authors  has  drawn  attention  to  the  fact  that 
lies  Haime,  in  his  Jurassic  Bryozoa,  only  places  one  species  in  the 
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TubercuHpora,  New  genus. 
„    VI. — Cameraporidse,  N.  Fam.   Cainerapora 

Clausacamerapora 

Curvacamerapora     „ 
„  VII. — Fasciporidae.  Fiingella. 

Supercytis,  D'Orbigny. 
„  VIII. — Faseicnliporidw.  Cyrtopora. 

Truncatula. 
„     IX. — Heteroporidse.  Heteropora. 

,      X  — Lichenoj)orid{e.  Lichenopora. 

Discoporella. 

Iladiopora. 
I  have  arranged  the  family  grouping  with  its  included  genera 
above,  only  to  the  extent  of  the  published  details  of  these  respected 
ihors.  It  is  fair  to  stat^,  however,  that  Messrs.  Pergens  &  D. 
iunier  are  still  carrying  on  their  investigations,  and  how  far  they 
y  modify,  or  restrict  their  grouping  in  future  labours,  I  am  not  in 
osition  to  judge.  The  authors  are  in  earnest  with  their  work,  and 
elieve  we  shall  have  some  good  papers  from  them  on  Faxae  Lime- 
ne,  and  other  forms. 

In  his  latest  Palaeontological  Paper'-'  on  Tertiary  Cyclostomata 

m  New  Zealand,  Mr.  A  W.  Waters  has  given  us  the  result  of  his 

re  matured  views  respecting  the  divisions  of  this  Sub-order,  and 

may  regard  this  as  a  supplement  to  his  previous  paper  on  the 

slostomata  from  Australia. f     I  know  full  well  that  the  attention 

Mr.  Waters  has  been  directed  to  the  grouping  of  the  Cyclostomata 
many  years,  and  we  may,  therefore,  regard  this  paper  as  the  out- 
Qe  of  many  years  of  thought.  As  Mr.  Waters  says  (Op.  c.  p.  337), 
'he  second  part  of  Mr.  Busk's  Report  is  a  great  disappointment 
.  .  as  only  thirty-three  species  are  recorded,  and  these  are  for 
!  most  part  well  known  and  common.  In  fact,  the  results  of  this 
at  expedition  do  not  seem,  so  far  as  the  Cyclostomata  are  con- 
ned, to  exceed  what  I  presume  a  specialist  might,  after  a  storm. 


♦  Qaart.  Jour.  Geol.  Soo.,  Aug.  1887,  pp.  337-350. 
t  Q.  J.  G.  Soc,  Vol.  40,  1884,  pp.  674-COG. 
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collect  in  a  fov  morning  valks  iii  the  neighbourhood  of  '^i^otj 
Hwhout." 

With  regard  to  the  'classification  of  the  CyclortomatH,  Mr 
Waters  says  (p.  337) :  "  I  would  propose  that  we  should  ilindc  the 
Cycloatomatj*  into  two  sub-divisions,  nninely — first,  the  ViUi- 
LELATA,  or  those  in  which  the  surface  of  the  Znarium  if,  to  a 
eousiderable  extent,  formed  of  the  lateral  walls  of  the  Zwrcin;" 
TtpBS — Crisia,  Entalophora,  Dlralopma  and  TiihuUi-ura:  'AdJ 
secondly,  the  REPTAsarLATA,  or  thoHe  in  wliich  the  Zottcia  or  cwifelli 
open  for  the  most  part  at  right  wigles  to  the  axis  or  surface  of  liie 
Zoarium  or  sub-colony." — Tj*pes,  Ilvieropora,  Lirl-niopr'm,  ^e. 

There  are  several  structural  pecultaritica  of  CyclostomatituB 
species  pointed  out  by  Mr.  Waters  in  this  important  pa)wr,  eApecinHj 
"  rays  "  or  "  hair-hke  teeth  "  in  the  Zocccia,  and  the  cliwiire  of  the 
tubes,  aa  already  referred  to.  In  all  our  future  Pnlawntolo^'ic*! 
researches  it  may  be  well  to  consider  the  minutie  referred  to,  loJ 
others  may  be  present,  though  overlooked  by  authora.  I  have  airf*lj 
pointed  out  and  described"  a  very  peculiar  modeof  "cloaure"iii> 
species  of  Entatopfiora  from  t^e  Keocomian  Clay  of  IdDColnsloR- 
Tiio  arraiigeniont  «f  the  Zoa-uin,  the  purieturoii  i>f  tlie  :fiirf;ic.'.  anJ  the 
closures  in  the  throat  of  the  tubes,  me  similar  t«  the  figured  examjilo 
of  Eutalophora  Waiiganuieiisis  Water,«.f  Other  Mesozoic  e.tampk? 
may  be  forthcoming,  if  a  careful  study  of  the  Zoaicia  is  made. 

It  will  be  unwise  to  anticipate  the  future  work  of  Mr,  Waters 
on  this  Sub- order,  hut  it  may  be  well  to  direct  attention  to  the 
alrea*ly  tabulated  lists  of  species  described,  and  also  the  onlcr  iu 
which  the  genera  are  arranged  by  him. 

I  — Parailelata,  Waters.  Idmouea. 

Entalophora. 

Cinctipora. 

Homera. 

Stomatoponi. 

Diastopora. 

•  Notes  on  t.  BpecEea  of  Entaloplioni,  from  the  Keocomiftn  Claj  of  Lincoln* 
Aire.    Ann.  Mag.,  Wat.  HiBtorj,  Jan.  1887. 

t  Q.  J.  G.  S„  Aug.  1887,  p.  340.  pi,  iTiii.,  (.  I. 
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Tiibulipora. 
Fascicularia. 
Supercytis. 
II. — RectADgulata,  Waters.  Lichenopora. 

Reptocavea. 
Heteropora. 
Crisina. 
Crassohomera. 


As  the  present  papers  will  form  the  beginning  of  a  series  on 
Jurassic  Polyzoa — both  British  and  Foreign — I  can  only  feebly  indicate 
the  line  of  inquiry  that  I  shall  occcupy  in  my  descriptions.  In  the 
first  place  it  may  be  well  to  notice,  that  the  only  Jurassic  Monograph 
which  we  have  for  reference  is  that  of  Plaime,  which  was  published 
in  the  Memoirs  of  the  Geological  Society  of  France  in  1854.  In  this 
work  the  author  described  Caen  and  Rauville  examples  as  well  as 
British,  and  in  many  cases  the  British  examples  fell  under  the  head 
of  a  type  described  from  a  foreign  source.  There  was  no  objection 
to  this,  but  it  frequently  happens  that  the  British  example  diflFers 
in  some  few  particulars — which  will  be  referred  to  in  the  course  of 
descriptions — and  these  minute  differences  are  often  very  perplexing 
to  the  young  student.  Then  again  I  have  not  been  able  to  trace 
the  resting-place  of  the  British  type  specimens  of  Haime  Many  of 
them  were  supplied  to  him  from  private  cabinets,  but  I  am  unable 
to  say  whether  the  whole,  or  any  part  of  them  were  placed  in  any 
English  museum.  In  the  second  place,  there  was  no  public  collection 
of  the  Caen  and  Rauville  fossils  to  refer  to  until  recently.  For  some 
time  past  I  have  been  collating  a  fine  series  of  Caen  Polyzoa  for 
the  purpose  of  description,  which  belongs  to  the  Northampton 
Museum;  and  as  much  as  possible  I  shall  refer  to  these  specimens  in 
the  course  of  my  descriptions.  Then  there  is  a  fine  series  of  British 
examples  in  the  cases  of  the  School  of  Mines,  and  some  in  the  Bntish 
Museum.  Recently,  however,  I  have  been,  through  the  kindness  of 
Dr.  Pergens,  supplied  with  a  really  good  series  of  Mesozoic  Polyzoa 
from  various  foreign  horizons,  and  these  bear  the  original  names 
given    to    them    by   Lamouroux,   Goldfuss,   Michelin,   D'Orbigny, 
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iu  his  two  British  Museum  Catalogues,  but   the  p!«n  of  the  siiiopsis 
generally,  we  owe  to  Professor  AUniau  :' — 

Order  1. — PhyUctolemata  Allman. 

>With  two  Sub-onlera. 
„    II. — Gyiniiolemata  Allman. 
Sub-order  ill.— PaludicelleA  (fresh  wafer). 
IV.— Cheilostomata,  B:sk  (Marine). 
„  V. — Cyclostomata,  flit-fr  (Marine). 

,.        VI. — Ctenoatflmata,  Butk  (Marine). 
Only  Siib-onier  V.  will  be  dealt  with  iu  this  paper,  and  following 
Mr,  Bii^k.t  I  will  italicise,  as  he  has  done  the  families  anil  gen«», 
which  contaiu  living  species : — 


I.— Articulatw  s.  radicata)             1.  Crisiidie             I.  Criiia. 

2.  CrMw. 

^ 

(a)  Cellulis  distiuctis  11.  Iiimoneidic        3.  Honera. 

■ 

i.  TereWlwi*. 

w 

5.  Cricoi)ora. 

^^^^^^^^^^■6.  Cyrtopom 

^^^^^^^^^VT.  Nmofea. 

IT,— Iiiarti- 

^^^^^^^^^  H    P„tUr"-,, 

ciiliitiv 

Til.  Tiibuliporidfo     9.  Mesentcrii-m 

10.    Tvbuhpora. 

s.  adfixffi 

11,   AUelo. 

U.  P<ili:elU. 

14.  Siecop'Tdb. 

15.  D(Jra«m. 

'OCeJJulisiridistinctisV,  Cerioporidffi  16.  SteUip-iri 

17.  Fungells. 

18.  Heteropora- 

19.  Xeuropora. 

20.  Alveolaria. 

21.  Spiropors. 

22.  Ileteroporclli. 

•  CMg  Polvzoa,  pp.  8.9. 

t  Ibid,  p.  81. 
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The  present  meeting  is  the  third  one  held  this  year,  and  in 
addition  to  its  being  the  annual  meeting  it  is  also  the  Jubilee  meeting 
of  the  origin  of  the  Society.  In  accordance  with  a  request  of  the 
Council,  your  Secretary  is  taking  measures  to  prepare  a  history 
of  the  work  of  the  Society,  together  with  biographical  notices 
of  some  of  its  eaily  and  more  distinguished  members.  This  will 
form  the  first  part  of  a  new  volume  of  the  Society's  proceedings. 

The  Society  is  indebt-ed  to  the  following  gentlemen  who  have 
represented  the  Society  in  the  several  towns  or  districts  specified,  as 

Honorary  Local  Secretaries: — 

Barnsley     Thomas  Lifter,  Victoria  Crescent 

Bradford     Thos.  Tate,  F.G.S.,  4,  Kingston  Road,  Leeds 

Bridlington        ...  ...  Geo.  W.  Lamplugh,  Bridlington  Quay 

Brighon8e Thomas  Ormerod,  Woodfield,  Brighouse 

Driffield      Rev.  E.  Manle  Cole,  M.A.,  Wetwang 

Halifax       ..  Geo.  Patchett,  Janr.,  Shaw  Ilili 

Harrogate    R.  Peach,  Harrogate 

Hndderpfield      P.  Sykes,  3.S,  Estate  Buildings 

Leeds S.  A.  Adamson,  62,  WeU  Close  Terrace 

Ley  burn  and  Wensleydale  Wm.  Home,  Ley  burn 

Thirsk W.  Gregson,  Baldersby,  nr.  Thirsk 

York    H.  M.  Platnauer, 'i  he  Museum 

The  proceedings  and  memoirs  of  the  learned  Societies,  whose 
names  are  appended,  are  forwarded  to  this  Society;  in  exchange,  our 
proceedings  were  sent  to  them.  The  thanks  of  the  Society  are  duo 
and  hereby  tendered  to  those  Societies  for  their  respective  contribu- 
tions. 

Essex  Naturalists  Field  Club 

Norwich  Geological  Society 

Memorias  de  la  Socicdad  Cientifica  "  Antonio  Alzate  "  Mexico 

Yorkshire  Archseological  and  Topographical  Society. 

Warwickshire  Natural  History  and  Archasological  Society 

Royal  Society  of  Tasmania,  Van  Dieman*s  Land 

Royal  Dublin  Society 

Royal  Historical  and  Archvologicol  Association  of  Ireland 

Geologists*  Association,  London 

Manchester  Geological  Society 

Literary  and  Philosophical  Society,  Liverpool 

Royal  Institution  of  CornwaU 

Royal  Geological  Society  of  Ireland 

Midland  Naturalist,  Birmingham 

Academy  of  Natural  Sciences,  Philadelphia,  U.S.A. 

Naturhifttorischen  Hofmustum,  Wi<-n,  Austria 

Societo  Imperiale  des  Naturalistes,  Moecow 

United  States  Geologioal  Survey  of  the  Terzitories,  Waahiogton 

Boeton  Sodety  of  Natural  History,  U,  B.  Amerioa 
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Mr.  W.  Cash  presented  the  following  balance-sheet  :- 
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The    Mort   Ndbfo  Ghainnaii  then  ddbered    tlie 
address : — 

Ladies  and  Genitoiieti, — ^I  now  rise  for  the  pupoee  of  proposiBg 
the  adoption  of  tiie  report  and  finandal  stat^nent  which  joa  have 
just  heaid  ready  and  of  sufanutting  to  you  a  few  observations  coBDecM 
with  the  eireiimstances  under  which  we  are  gathered  totgether  to-dqr. 
You  will  not  naturally  imagine  that  I  am  about  to  deliver  a  leetme 
upon  geolpgy  or  upon  any  scientific  subject    I  hope  I  know  madi 
too  wdl  to  undertake  the  risk  of  speaking  upon  any  matters  of  tiiafc 
kind  in  the  presence  of  the  great  masters  of  sdence  we  have  herft 
to-day,  whose  presence  we  welcome  so  cordially.     But  it  may 
peifaaps  be  of  interest  to  them,  as  well  as  to  us,  if  I  veiy  briefly  • 
rmnind  you  of  the  course  which  this  sodety  has  run  durh^  the  ihj 
years  of  its  existence — (aj^lause) — ^for,  as  you  have  been  abea^f 
told,  we  are  met  here  to-day  in  the  Jubileee  year  of  this  sod^.  We 
have  been  celebrating  another  Jubilee  during  tiie  course  of  the  present 
year,  which  has  called  forth  the  wannest  feelings  of  the  people  in 
every  part  of  tiie  country.    But  we,  of  this  Yorkshire  Qedi^gical  and 
Polytechnic  Society  may,  very  justiy  I   think,  rejoice  that  oar 
society  has  attained  to  the  respectable  age  of  50  years,  during  whidi 
time  I  venture  to  think  it  has  done  good  work  in  this  country  in  the 
promotion  and  advancement  of  science.    (Hear,  hear.)    As  you  are 
aware,  this  society  was  originally  started  as  a  West  Riding  Society, 
and  was  at  the  commencement  and  for  a  considerable  number  of  years 
confined  in  its  operations  to  the  West  Riding  of  Yorkshire,     It  had 
a  thoroughly  practical  origin.    It  took  its  inception  from  a  conviction 
which  had  spread  in  the  year  1837,  among  the  coal  proprietors  of  the 
West  Riding,  and  those  interested  in  the  coal  mining  industry,  that 
it  was  of  great  importance  to  their  interests  as  owners  of  collieries  that 
geological  science  should  be  studied  in  this  part  of  the  country,  and 
that  geological  investigations  should  be  carried  on,  especially  in 
connection  with  the  coal  fields  of  Yorkshire.     And  from  that  founda- 
tion the  society  rose.     I  think  that,  built  upon  that  foundation  it  was 
very  solidly  based,  and  we  owe  much  of  the  success  which  has  since 
attended  it  to  the  fact  that  it  had  from  the  beginning  this  direct  and 
most  useful  connection  with  one  of  the  great  industries  of  our  county. 
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(Hear,  hear.)  No  doubt  we  should  all  of  us  who  love  science,  how- 
ever little  qualified  we  may  be  to  speak  of  it  on  our  own  authority, 
unquestionably  contend  that  science  ought  not  to  be  cultivated  solely 
for  the  profit  it  may  bring  to  those  who  cultivate  it— whether  profit 
to  the  individual  or  profit  to  great  industries.  We  should  all  feel 
that  science  should  be  cultivated  for  herself,  and  that  it  is  only  when 
so  cultivated  that  she  is  ready  to  reveal  her  secrets  to  us.  But  never- 
theless you  will  none  of  you  disagree  with  me  when  I  say  that  it  is  a 
very  important  duty  of  scientific  men,  and  an  important  branch  of 
scientific  enquir}',  that  science  should  be  brought  to  bear  upon  the 
great  industries  of  the  country,  and  that  her  aid  should  be  afforded 
largely  to  the  promotion  of  these  industries  in  every  direction.  That 
certainly,  I  am  convinced,  is  the  necessity  of  the  present  day.  If 
ever  there  was  a  time  in  which  the  connection  between  science  and 
industry — the  importance  of  it — ^was  forcing  itself  more  and  more 
upon  the  country,  that  is  the  present  day  ;  because  we  are  coming  to 
see  that  men  abroad  had  run  ahead  of  us,  and  if  we  desire  to  keep 
up  the  character  of  our  industrial  undertakings,  it  can  only  be  by 
bringing  them  into  the  closest  possible  communion  with  scientific 
investigation,  and  the  progress  of  science  in  every  direction.  (Ap- 
plause.) Such,  ladies  and  gentlemen,  was  the  origin  of  this  society, 
started  in  the  year  1837  ;  and  I  find,  from  our  records,  that  the  first 
meeting  of  which  the  proceedings  of  our  society  contain  an  account, 
was  held  in  1839,  under  the  presidency  of  the  lat^  vicar  of  Leeds, 
and  Dean  of  Chichester,  Dr.  Hook.  And  upon  that  occasion  that 
eminent  man  whom  those  who,  like  myself,  recollect  to  have  been  one 
of  the  most  remarkable  men  of  his  day — that  eminent  man  in  1839 
took  an  opportunity  of  stating  his  conviction  that  there  was  no  real 
opposition  between  science  and  religion,  or  between  religion  and 
geology.  (Hear,  hear.)  You  know  very  well  the  strange  prejudices 
which  existed  upon  that  subject  at  the  time  of  which  I  am  speaking, 
and  it  shows  the  clear-sightedness  of  Dr.  Hook  that  he  should  have 
been  prepared  at  that  period  to  have  given  expression  to  an  opinion 
that  was  not  so  common  then  among  gentlemen  with  whom  he  used 
to  associate,  although  it  is  admitted  by  gentlemen  of  every  creed 
to-day.     It  must  be  a  source  of  greatest  gratification  that  these 
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pvqudioet  bad  deared  «my«  and  Aat  men  bam  eome  to  beGata  Ail 
aUfartaoftnilliiiraafcprooaedfiraiiiCNM  origiii,aiid  Aat  Ibamcai 
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we  owe  the  great  trinmpha  ataenoe  baa  made  during  tl^  peat  tkf 
yean.  The  ngost  wbich  baa  jaat  been  read  puta  before  yon  had/ 
and  Teiy  deariy  the  preeent  podHtion  of  oor  aodefy.  Weaieneti 
veiy  nnmeroiia  body,  but  we  bft?e  adtaneed  steadily  in  tbe  waalkm 
of  our  members.  We  do  notderire  even  tbatwe  abonld  beeosMa 
Teiy  numerous  body,  because  what  we  wish  ia,  tbat  we  aboaU  gadiar 
within  our  ranks  men  who  have  e  real  love  for  science,  and  men  wb 
are  willing  not  merely  to  give  thdr  names  to  a  aooiely  of  this  dsimip 
tion,  bat  to  take  some  part  in  the  inTestigations  in  iriiidk  it  ii 
ttigaged.  I  think  that  all  those  who  haTO  watched  the  pR^eaiof 
this  society  for  a  considerable  number  ci  years,  wiH  adndt  tibal  k 
has  done  good  work  for  science  dmiog  that  tima  In  the  year  187C 
it  was  extended  to  the  whole  county  of  York,  and  we  daim  how  to 
carry  our  inyestigations,  and  work  from  one  end  of  this  great  countf 
to  the  other.  The  report  has  shown  those  who  were  not  acquainted 
previously  with  the  mode  in  which  our  work  is  carried  on,  that  we 
do  not  confine  ourselves  to  the  reading  of  papers  at  meetings  like 
this,  but  that  we  also  engage  in  practical  work  and  in  field  excursions 
for  the  study  of  diflferent  districts  in  the  county.  I  say  we — I  am 
afraid  I  ought  not  to  use  that  particular  word,  because  I  have  been 
too  busy  to  take  any  part  in  these  expeditions,  and  I  ought  therefore 
to  say  you;  but  I  am  desirous  of  identifying  myself  with  the  society — 
(applause), — and  I  hope  some  rays  of  the  light  of  science  which  emanate 
fi-om  you  may  fall  upon  me  and  illuminate  my  mind.  Our  papers 
speak  for  themselves  ;  our  transactions  are  published,  and  the  report 
which  has  just  been  read  shows  the  sort  of  connection  between  us 
and  most  of  the  scientific  societies  in  Europe.  That  in  itself  is 
recognition  by  these  eminent  societies  that  we  are  working  with  them 
for  a  common  cause,  and  that  we  are  not  unworthy  of  their  notice. 
Within  the  last  few  hours  I  have  heard  an  expression  from  an 
eminent  geologist  in  regard  to  our  papers,  which  I  confess  led  me  to 


JUBILEE  MEETINa. — MARQUIS  OF  RIPON.  467 

think  that  I  should  be  justified  in  telhng  you  that  men  of  the  highest 
distinction  have  found  in  those  papers  a  record  of  investigations 
likely  to  be  of  lasting  value,  and  fit  to  take  there  place  permanently 
in  scientific  libraries.  (Hear,  hear  J  Of  practical  work  I  have  spoken. 
And  now  I  would  venture  to  submit  to  you  that  such  a  society  as 
this,  which  has  attained  for  itself  the  recognition  of  men  of  so  much 
distinction,  and  whose  papers  are  of  the  character  I  have  spoken  of, 
must  be  doing  a  great  deal  for  the  encouragement  of  natural  science 
in  this  great  county.  It  would  indeed  be  a  disgrace  if  a  county  like 
Yorkshire  were  to  be  behindhand  in  scientific  matters,  and  if,  during 
the  fifty  years  of  the  existence  of  the  society,  its  members  have  been 
doing  anything  for  the  promotion  of  true,  honest,  zealous  study  of 
natural  science,  especially  of  geological  science,  in  Yorkshire,  it  has 
been  accomplishing,  I  think,  work  the  value  of  which  will  be  generally 
recognized.  1  observe  that  it  is  stated  in  the  programme  that  Prof. 
Judd  will  speak  on  the  relations  between  the  great  central  societies  and 
local  ones.  I  hope  we  shall  hear  from  him  that  he  shares  th  e  feeling  which 
I  have  always  entertained,  that  while  it  is  desirable  that  the  scientific 
work  of  the  country  should  be  brought  to  a  focus  in  the  great  central 
societies  which  have  their  local  seat  in  London,  yet  there  is  plenty 
of  work  for  other  societies  to  do  in  the  various  counties  and  provinces 
of  the  country,  and  they  are  the  proper  feeders  of  the  London 
societies  with  those  facts  of  observation  which  form  the  basis  of  all 
inductive  science  I  have  alluded  to  those  eminent  persons  who  are 
with  us  to  day,  and  I  am  sure  you  will  join  with  me  and  will  think 
I  am  rightly  representing  your  feelings  when  I  tender  to  them  our 
warmest  thanks  for  their  presence  on  this  occasion.  (Applause).  We 
are  not  so  foolish  as  to  suppose  that  we  have  anything  to  teach  them, 
but  they  have  a  great  deal  to  teach  us  if  time  permit.  Their 
presence  here  is  of  extreme  value,  because  it  shows  that  they  have 
persuaded  themselves  that  the  Yorkshire  Geological  and  Polytechnic 
Society  is  doing  solid  work  for  science  in  this  part  of  the  country,  and 
that  it  is  worth  the  while  of  such  eminent  scientific  men  to  come  two 
hundred  miles  for  the  purpose  of  showing  their  interest  in  this 
society,  and  giving  us  the  encouragement  of  their  presence.  (Applause.) 
Nothing  can  be  more  conducive  to  the  good  and  to  the  prosperity  of 
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maed  of  approval,  to  diia  aztant  h  nmal  emEKvinoe  va,  wiUmniI  vaai^ 
or  nndiia  prida^  that  we  haive  dona  aomeUiing  frr  the  promotm  of 
aoienoe;  and  it  wJL  alao  be  a  proof  to  na  that  then  w  »  greal  irarii 
fiir  ua  in  the  fataie  in  the  aama  direotioiL  The  mde  of  aoiflMa  ii 
widening  eyeij  day.  The  ecrnqneati  of  aoienoe  dnriag  the  fiffyyaait 
of  tibe  1^  of  tiua  aoeietjr  hare  heen  of  the  moat  manreDona  deooi^ 
tion.  Theae  eonqneata  axe  not  yet  terniinated  I  apeak  with  Aa 
greateat  diflfidenoe  in  the  preaenee  of  the  man  hera  now,  but  I  wodd 
Tentme  to  aqr  that  I  believe  I  am  not  wfoog  in  aappoauig  that  ia 
Taiy  many  bnmehea  of  aeienoe  theae  ecrnqneati  aie  rea%  only  at 
tiieir  commenoemenl  l%ere  haa  alwaya  bean,  and  moat  alwaya  be^ 
for  ereiy  man  a  great  deal  mora  that  he  doaa  not  know  than  that 
which  he  doea  know,  and  it  ia  for  him  to  di?e  and  dig  in  the  prorinoe 
of  the  unknown  and  faring  forth  ita  treaaoraa,  in  email  quantitiea  it 
may  be,  but  inereaaing  from  time  to  time.  And  tibe  more  we  can 
increase  the  sphere  of  what  we  know  and  diminish  the  regkma  we  do 
not  know,  the  more  perfectly  shall  we  cany  ont  the  pnipooea  of  these 
scientifle  associations.  Therefore,  there  is  for  us  an  enlaxging  and 
widenning  field  of  labour.  It  is  our  work  mainly  to  supply  &cts  for 
the  consideration  of  the  great  masters  of  science.  New  facts  are 
turning  up  constantly,  and  even  in  a  country  like  this,  where 
geological  investigation  has  been  carried  so  far  that  you  might  almost 
think  there  was  nothing  now  to  discover,  I  think  I  shall  not  be  wrong 
if  I  say  that  that  would  be  an  erroneous  conclusion,  and  that  it 
would  be  a  great  mistake  to  rest  upon  our  oars  and  to  suppose  that 
new  facts  were  only  to  be  found  out  in  distant  and  unexplored  con- 
tinents. I  believe  there  is  a  great  deal  to  be  done  by  the  individual 
observer  and  the  individual  investigator,  each  in  his  own  district,  and 
it  is  to  that  matter  especially  that  the  members  of  a  society  of  this 
description  ought  to  give  their  special  attention.  The  combination  of 
science  and  industry  is  one  of  the  most  important  objects  of  the 
present  time,  and  I  believe  almost  all  men  are  convinced  of  its  neces- 
sity.   There  may  be  still  some  persons  who  hold  a  sort  of 
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conception,  that  to  put  science  to  any  kind  of  use,  or  connect  her 
with  any  practical  work,  was  a  degradation  of  science.  That  is  an 
entirely  erroneous  and  an  exploded  notion.  (Hear,  hear.)  Science 
is  not  degraded  by  being  made  of  the  utmost  possible  use  which  she 
can  be  to  industry,  but  industry  is  raised  by  being  brought  into  a 
close  connection  with  science ;  and  it  is  only  by  this  combination  that 
we  can  hope  to  enable  science  to  do  that  great  work  for  the  benefit  ot 
humanity,  which  lies  before  her  in  the  time  in  which  we  live.  I 
would  indeed  go  so  far  as  to  say,  that  while  scientific  investigation 
should  be  conducted  in  a  thoroughly  scientific  spirit,  from  a  pure 
love  for  science,  and  without  a  mercenary  regard  to  the  pecuniary 
results  which  may  attend  it,  yet  the  foremost  work  for  us,  in  a  great 
industrial  district  like  this  during  the  next  fifty  years,  will  be  to  bring 
science  and  industry  into  the  closest  possible  union,  and  thus  to 
afiford  to  science  the  utmost  possible  opportunity  of  making  her  great 
conquests  available  for  the  advantage  of  mankind.     (Applause.) 

Mr  W.  Cash  then  rose  and  said  :  I  have  here  two  apologies— one 
from  Mr.  Eddy,  of  Carleton,  near  Skipton,  regretting  that  he  cannot 
be  with  us ;  and  another  from  Dr.  Bowman.  Mr.  Thos.  Shaw,  MP., 
is  unable  to  be  present.  It  is  my  pleasant  duty  to  say  a  word  or  two 
about  a  presentation  which  is  to  be  made — perhaps  one  of  the  most 
interesting  things  for  which  we  are  called  together  to-day.  (Applause.) 
There  is  no  great  mystery  about  it.  One  or  two  friends  of  our  well- 
beloved  secretary,  said  that  it  was  desirable  that  the  labours  that  he 
has  undergone  during  the  past  twelve  years  in  editing  our  journal, 
and  the  great  interest  he  has  always  shown  in  promoting  the  interests 
of  the  society,  deserved  at  our  hands  some  little  recognition.  (Ap- 
plause )  One  of  England's  greatest  sons  said  the  other  day  that  he 
had  spent  a  long  life  in  the  pursuit  of  truth,  and  when  he  had 
discovered  it  he  had  endeavoured  to  follow  it.  It  seems  to  me  it 
would  not  be  a  bad  motto  for  every  scientific  man.  fHear,  hear.) 
If  there  be  one  thing  that  a  scientific  man  plumes  himself  upon  more 
than  another,  it  is  his  loyalty  to  truth  and  his  earnestness  in  the 
pursuit  of  it.  In  our  secretary  we  have  one  who  is  a  lover  of  truth, 
and  who  has  spent  many  years  in  its  pursuit.  (Hear,  hear.)  We 
are  all  delighted  to  take  this  opportunity  of  expressing,  through  the 
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K  =  Centrifuginea,  D'Orbigny. 

^M  Sub-order,  Radic^UaU,  D'Orbigny. 

H  ■=  Articulafa,  Busk. 

^M        I, — Family  Crisia.  1,  Crisia.  Lamx. 

^M  Snh-ardei,  Incnistotatje,  D'Orbi^y. 

^m  =  Iiutrticulftt-a,  Busk. 

H  I.  Tulmlin^a,  D'Orbigny. 

H        II.— Futtiiiy  Dia^toportdie.  2.  Diastopora,  Liuux. 

H  3.  Meseut«npors,  3J. 

H      III. — Family  Tubuliporitiii?. 

H  Sub-geiiufi— 4-  Mmonoa,  liarax. 

H  Sub-geiiu3 — 5.  Pholaugelia,  Graf. 

H  Sub-gonus — C.  Proboscina,  Aui 

H      IV. — Family  Horneridai.  7,  llomera,  Laras. 

H        V. — Family  Licheuoporidse.         8.  Dieeoporella,  Gray. 

H  IL  Fascicitlinea,  D'Orbigny. 

H      VI  —Family  Frondiporidie.  9.  Frondipoia,  Biainville- 

^L  yil. — ^Family  Coi3niibop(nids.      10.  Gorymbopora,  Mich. 

^V  11.  Beirancia,  Bronn- 

As  already  stateil,  Mr.  Bnslt,  in  tho  liiird  part  of  tho  Brii^ 
Museum  Calalngue,  agreed  with  Prot'fssur  .Suiitt  iu  hi^  eriii'il 
suggestions,  hut  lie  failed  to  modify,  to  tiny  great  estent,  the  i\Ti"t 
tiual  arrangement  of  the  Cyelostomata.  aa  adopted  for  the  ("n( 
Monograph.  Yery  wisely,  the  Family  of  the  DiastoporiJiE  is  Lnia 
up,  aud  limited  to  two  (ieiiera — Ditstopora  and  Mcteiitn-ipurii—m 
another  family  founded  for  tlie  reception  of  a  peculiar  groop'' 
Polyzoa,  which  occur  both  Recent  nud  Fossil.  The  name  of  ^ 
typical  genus,  Dinai-'iiurella,  is  the  tj'pe  of  the  Family  DiscoporelBk 
and  the  included  genera  are — 

Diacoporella,  Gray. 
Hadinpora,  D'(lrbigny. 
Domopora,  D'Orbigny  ;  and 
De franc ia,  D'Orbigny. 
/Inil  (lie  FroDiirporidaj  of  the  Crag,  is  changed  to  the  Fasciculiii* li 
the  British  Museum  Catalogue.    As  a  matter  of  course,  the  Famiiia 
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The  President  then  said  :  It  now  becomes  my  very  pleasant  duty 
to  present  to  you  on  behalf  of  the  subscribers  whose  names  are  written 
under  this  address  this  microscope,  of  which  they  ask  your  acceptance, 
I  trust  that  you  will  receive  it  from  us  as  a  proof  of  our  very  high 
esteem  for  the  services  which,  for  the  lengthened  period  of  twelve 
years,  you  have  rendered  to  this  society  in  the  position  of  its  hon. 
secretary.  Your  services  to  science  date  back  to  a  longer  period  than 
that,  but  your  services  to  this  society,  the  zeal  and  earnestness  with 
which  you  have  laboured  for  its  objects,  and  the  life  which  you  have 
inspired  in  it,  are  such  as  to  give  you  the  very  highest  claim  to  such 
an  acknowledgment  as  that  we  are  now  taking  the  liberty  of  offering 
you.  (Applause.)  I  have  been  now  fur  some  years  president — I  was 
going  to  say,  of  an  ornamental  description  ;  but  it  is  you,  sir,  who 
have  done  the  work,  and  it  is  to  you  that  the  society  so  greatly  owes 
the  life  by  which  it  is  now  animated.  And  under  these  circumstances 
it  is  indeed  fitting  that  upon  this  occasion  of  our  Jubilee,  in  this 
memorable  year  in  the  history  of  our  society,  we  should  take  the 
opportunity  of  telling  you,  and  others  besides  our  own  members,  how 
higlily  we  esteem  the  course  you  have  pursued,  how  gratefully  we 
recognize  your  services,  and  how  earnestly  we  hope  it  may  please 
God  to  spare  your  life,  that  you  may  still  afford  the  society  that 
assistance  which  you  have  hitherto  given  it.     (Applause.) 

Mr.  J.  W.  Davis  in  reply  said :  Permit  me  to  thank  you  for 
this  beautiful  and  most  useful  present ;  were  I  to  attempt  to  express 
my  sense  of  appreciation  and  gratitude  for  so  kind  a  token  of  the  * 
kindly  feeling  of  the  members  of  this  society  towards  myself,  I  feel 
that  1  should  signally  fail.  It  is  gratifying  to  me  to  know  that  the 
services  which  I  have  attempted  to  render  to  the  society,  have  met 
with  the  approval  of  you,  my  lord,  and  of  the  members.  I  have 
always  hitherto  tried  to  discharge  the  duties  conscientiously,  and 
with  courtesy  to  all ;  and  if  it  should  be  the  desire  of  the  society, 
and  it  sees  fit  to  re-elect  me  to  the  honourable  office  I  have  so  much 
pleasure  in  filling,  I  shall,  I  trust,  continue  to  serve  its  best  interests 
with  such  zeal  and  care  as  I  may  be  able.  I  thank  you,  my  lord, 
ladies  and  gentlemen,  very  heartily,  for  this  expression  of  S3mipathy 
and  kindness  you  have  given  me.     (Applause.) 
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Hincka,*  "as  to  the  nsine  of  this  Qenue  (Entolophoraj, . . .  Boik 
seems  to  admit  that  ia  etiict  propriety,  Lamouroux's  desi^iutkni  it 
entitled  to  precedence  ;  but  he  thinks  tliat,  to  restore  it  undo  th* 
circumstances,  would  savour  of  pedantry  (Crag  Polyzoa,  p  lOi). 
I  confess  it  eeems  to  uio  tliat  the  fewer  departures  from  the  ealab- 
lialied  nile  (he  better.  'ITie  accidental  pre^'alence  of  aumdiUltf 
liame,  dooa  not  appear  to  be  a  reason  for  retaining  it.  On  lie  con- 
trary, it  may  lie  a  isalutarj'  vindication  of  the  authority  of  lliu  U»  to 
r^cct  it  nftpr  such  usurpation.  The  best  cure  for  the  disordusuf 
our  Domenclatuie  seems  to  be  a  vigorous  application  of  the  pmajit* 
which  are  generally  accepted  for  it-s  govemmeni.  L'lmouiwz'^  ifr«i 
ia  charaeterised  tn  a  tetU  known  irork  ;  and  both  diagnofh  anif jt^nitan 
ttt^eient  foi  idenliJUation  :  its  claim  seems  to  be  complete." 

If  the  acceptance  or  rcjcetiou  of  a  generic  term  was  only  t  qu* 
tioa  of  priority,  as  Mr,  Hincks  seems  to  think,  theu,  the  mtOa 
would  be  very  easily  settled,  as  tiie  term  Entali-pliorit  is  by  fai  «> 
oldest  one.  But  in  this  case  we  have  two  emiocDt  autboiiliei  COR- 
tending,  not  merely  about  a  name,  but  really  about  a  stiuctiinl 
peculiarity  which  leads  Mr.  Busk  to  question  the  identity  tf 
Lauioiu-oiix't*  .^pt'cioJi  as 'if  sufficient  iLiitlii.rily  to  jn>tirythL-;u-.^'|ilM« 
of  the  typical  form  to  which  Lamouroux  gave  the  name  Eutaloplwn. 
In  his  last  work,  Mr.  Busk  discussed  tlie  whole  ijuestion  uader  i^e 
yeueric  term,  Pu3tulopora,|  The  author  says,  "  Although  iin'sl 
recent  writers,  iucludiu;^  such  high  authorities  as  Profeswr  Sniiii 
and  Mr.  Iliucks,  have  adopted  the  name  EnUl.iphora,  for  the  genus 
here  intended,  I  am  inclined,  with  the  greatest  deference,  to  (irefw 
M.  de  Blaiovillc's  and  M.  Milne-Edwards'  name,  for  the  reason  tt^' 
the  species  named  EvViUphora,  by  Laiuouroux,  api>ears  to  me  I'' 
differ  in  at  least  one  moat  important  respect,  it  may  be  .said  from  all 
the  other  known  Cyclostomata,  and  most  certainly  from  all  "i'l' 
which  I  am  acquainted,  either  recent  or  fossil,  viz.,  in  the  oppeitdo.i;,!'- 
as  he  terms  them,  ioing  trumpet  nhuped,  or  ijradaatly  iiicrcaii"} '" 
diameter  an  then  iiceaae  in  /eiii/th.^      Whether  this  arisen  frinii  ^i' 


] 


•  Brit,  Mar.  Vr.l\zoa,  Vol.  i.,  p.  405, 

t  Ilalica  Minn. 

J  ChoUenger  Report,  Pt,  ii.,  CjoloEtoDii.ta,  &.c.,  p,  IS. 

S  Italics  Piiae,  in  ail  iuatanceB,  in  Lhe  bod;  of  the  quotBilc-iu. 
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Mr.  S.  Seal :  I  have  great  pleasure  in  seconding  the  resolution. 
I  think  it  is  a  very  suitable  list,  and  they  will  be  a  very  worthy  army 
of  lieutenants  under  our  noble  president. 

The  resolution  was  adopted. 

Mr.  Jas.  Booth  said  :  I  have  great  pleasure  in  proposing  that 
Mr.  Wm,  Cash,  be  re-elected  as  treasurer,  and  that  Mr.  J.  W.  Davis, 
be  hon.  secretary  for  the  ensuing  year.  I  am  sure  all  of  us  are 
exceedingly  indebted  to  these  gentlemen  for  the  efficient  services  they 
have  rendered  to  us  in  the  past,  and  we  are  pretty  well  assured  that 
in  the  future  we  shall  have  from  them  the  same  amount  of  efficient 
service.  As  to  Mr.  Cash,  he  keeps  the  accounts  in  a  straightforward 
and  business-like  way,  that  they  are  clear  aud  easily  understood,  and 
I  am  sure  he  is  entitled  to  our  thanks  I  am  thankful  also  to  you 
for  having  elected  me  as  one  of  your  vice-presidents.  I  take  a  great 
interest  in  the  society,  and  the  noble  Marquis  has  expressed  exactly 
what  we  all  feel,  that  in  this  society  there  has  been  good  and  noble 
work  done  in  the  past,  and  if  it  continue  as  it  has  done,  good  work 
will  be  done  in  the  future. 

Mr.  Wm.  Stott  seconded  this  resolution,  which  was  passed  very 
cordially. 

Mr.  Davis  said  :  1  am  very  much  obliged  to  you,  geutlemen,  for 
re-electing  me  to  a  position  in  which  I  have  had  a  great  deal  of 
pleasure.  The  work  has  always  been  a  labour  of  love.  Difficulties 
arise  occasionally,  and  it  does  not  always  happen  that  every  member 
sees  the  same  object  exactly  in  the  same  light ;  but  I  trust  that  in 
the  future,  as  in  the  past,  members  will  exercise  the  spirit  of  forbear- 
ance and  indulgence,  and  we  shall  continue  to  get  on  happily 
together,  and  the  society  will  progress  for  many  years  to  come. 
(Hear,  hear.) 

Mr.  Cash  also  thanked  the  meeting  for  re-electing  him  treasurer. 

Mr.  J.  Arthur  Binns  moved  that  the  Council  consist  of  the 
following  gentlemen  : — 

W.  Alexander,  M.D.  J.  E.  Bedford. 

R.  Carter,  C  E.  W.  Cheetham 

J.  Ray  Eddy.  T.  W.  Embleton. 

Prof.  A.  H.  Green,  M.A.  T.  H.  Gray. 

Geo.  H,  Parke.  R.  Reynolds. 

W.  Rowley.  C.  Fox-Strangways. 


ITiis  was  seconded  by  Mr,  W.  Towneiid,  and  carried. 
The  Presideut :  AjwI  iiow,  gcutlemeo,  it  fails  to  my  Int  to  po- 
I  pose  the  next  resolution,  thut  the  following  geatlemen  be  d«tai 
kaMmr  Btoiben  of  tUa  MMie^  :— 

Pid£  Job!  V.  J«dd,  F.B^.,  Pnridaot  cf  tits  GMbpri 

Dr.  EmoT  Taodrnd,  ROB..  Kaeper  of  tlw  Gwiopnl 


Fiat  N.Bodi^ta.  MX,  Ao^fibatpol  of  theTwUin 

OoU^e.  ' 

FnC  T.  UoKaavOi^Bi,  FJLB^  fto.  OHsbridia. 
Pn£  W.C.  WiUiuiMB«FJL&,  OimGolksi, 

I  nbaat  tiwn  DimM  to  roo  u  tiw  MOM  ef  gaBtkoMtiriiD  viB 
do  honow  to  the  aoeie^.'.Tbqriniaai  of  fltBTrWnWit  £•■ 
tfawtiMi  m  tb^  te^Mti'ra  depatnHBte  of  aamieb,  lad  tiuit 
MOfptueeof  tha  faoitmiT  pontioD  u  ft  proof  thait  tiMif  la^aet  tha 
mikwe  m  doing,  ud  that  it  ii  for  the  gonertl  idTiao— td 
•oieDoe.    (Hew,  heer.) 

Mr.  Devie  eeotrnded  thu,  end  nid :  Fno  tite  oiriiflit  de^  d 
thia  Bodety,  it  has  been  one  of  its  {aivilages  to  eleot  mea  di»- 
tanguished  in  science  as  hoaorar;  feUowti,  and  it  ia  only  in  aoooidance 
witli  these  precedents  that  we  are  electing  gentlemen  whoee  names 
have  been  read  as  honorary  members  of  the  society.  I  am  quite  sure 
they  will  do  honour  to  the  society,  and  in  t^ianking  them  for  their 
past  services,  we  may  entertain  a  lively  hope  of  favours  to  come. 
(Laughter  and  applause.) 

Prof.  Judd  and  Prof.  Bodington  each  spoke  his  acknowledg- 
meute. 

Prof.  Judd  then  gave  an  address  on  "  The  relation  between  the 
central  societies  and  local  ones."  He  said:  It  has  often  occurred  to 
Die  that  the  name  of  our  society  is  a  very  striking  and  at  the  same 
time  a  suggestive  ou&  There  are  many  polytechnic  societies,  and 
of  the  geological  societies  there  are  not  a  few.  But  I  believe  this 
society  i.s  the  only  one  which  is  at  the  same  time  a  geological  and  a 
polytechnic  society.  There  maybe  hypercritical  people  who  would 
suggest  that  this  title  is  a  misnomer.    And  that  if  "  Polytechnic  " 
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does  not  include  geology,  then  other  sciences  ought  to  be  specified 
as  well.  I  think  the  explanation  of  this  apparently  anomolous  desig- 
nation will  be  found  in  the  fact  that  originally  this  society  was  "  The 
Geological  and  Polyteclinic  Society  of  the  West  Biding  of  Yorkshire; " 
and  the  district  of  the  West  Riding  is  one  so  rich  in  mineral 
deposits — deposits  of  ironstone,  coal,  limestone,  and  building  stone, 
that  the  science  of  geology  which  deals  with  questions  relating  to 
such  deposits,  was  thereby  brought  into  special  prominence,  and  the 
name  geological  was  added  to  that  of  polytechnic  Whether  I  am 
right  or  wrong  in  this  attempted  explanation  of  the  origin  of  the 
name,  I  cannot  but  feel  tliat  I  am  not  far  wrong  in  ascribing  to  this 
circumstance  the  honour,  and  1  will  add,  the  great  pleasure  of 
receiving  an  invitation  to  be  here  to-day.  It  is,  I  know,  as  the 
representative  for  the  time  being  of  a  great  central  society  whose 
work  is  to  investigate  "  the  mineral  structure  of  the  earth"  that  I 
am  here  to-day — a  society  which  has  always  taken  the  greatest 
interest  and  has  always  cultivated  the  most  friendly  relations  with 
the  Yorkshire  Geological  and  Polytechnic  Society,  and  I  am  per- 
suaded will  always  continue  to  do  so.  (Hear,  hear.)  During  the 
present  year  a  great  number  of  individuals  have  been  called  upon  to 
exercise  a  considerable  amount  of  ingenuity  in  seeking  to  discover 
either  wonderful  parallels,  or  striking  contrasts,  between  the  years 
1837  and  1887.  And  it  arouses  in  one  almost  a  sense  of  personal 
injury  to  find  that  there  is  another  jubilee— that  of  your  society, 
dating  from  the  same  period,  which  seems  to  demand  further 
exertions  of  the  same  kind.  (Laughter.)  But  glancing  at  the 
history  of  the  progress  of  science,  a  suggestion  does  present  itself  at 
the  very  surface  as  affording  subject  for  profitable  reflection — the 
date  of  our  society  does  correspond  very  closely  indeed  with  a  crisis — 
a  turning  point  in  history  of  science  Before  that  date  the 
advancement  of  science  was  almost  exclusively  due  to  the  efforts  of 
individuals.  Since  then,  though  the  efforts  of  individuals  have  never 
been  wanting,  yet  the  efforts  of  individuals  have  been  to  a  great  extent 
supplemented  and  correlated  by  the  labours  of  various  scientific  bodies 
like  our  own.  Very  strikingly  does  this  appear  if  we  study  the  history 
of  the  progress  of  geology  in  Yorkshire  since  1837.    Before  that  date 


t7S     *  mUJBI  IIIKONk^HMMMniOlft  nMk, 

ifae  lurtoqrcfgiollogjr  issneoidofllMaoliiefwienti 
''TlMfee  wan  giante  on  the  aiith  indioee  dagn," and  the  ^uusti  hada 
veqr  80od  time  of  it^  becmie^  with  aU  tl^ 

dioooe  the  olqeetB  of  tili0tf  Btaul^    Baft  nov,  when  so  maa^fieldihsfi 
been  oecapied  aadwell  i>0ii»d<wifcty  theee  indmdaah,  H 
that  tiie  lemainiiig  portKHifl  of  the  salg^ 
^yalematic  aiid  methodkal  niamifli^  a^ 

bj  the  eSbtta  <tf  aooieties.  Gcologiata  will  alwaja  nmember  that  it 
was  in  Torkahixe^  about  the  year  167S  that  Martin  Lbter  ooueaifed 
the  flnt  idea  of  makiiig  geokgioal^  or  aa  he  oaUs  them,  ^aoil  or 
nuneral  nuqM.**  He  was  strong  impreanod  with  tl^  eontraat  cC 
Holdeniea8»  with  ita  aanda^  daya  and  peat^  and  the  Wolda  with  thdr 
ehalk  and  flint;  tiie  moorlanda  of  tiba  North,  with  their  aandatonait 
and  elaj8»  and  the  monntatna  of  the  weat^  with  tiiair  aandatonet^ 
elajra  and  ooab;  and  he  made  the  TalnaUe  aoggeatioii  that 
the  diatribotion  of  theae  aoferal  materiahi  witJbA  be  well  ahown 
iqpon  mapa.  But  it  waa  reeenred  to  William  &nith  to  go 
mneh  fiirthur  than  thiai  and  to  shew  .that  each  mtfB  wifjbik  be 
made  to  exhibit  not  only  the  diatribotion,  but  alao  the  tnie 
relation  of  stratified  maaaea.  The  year  17M  ia,  I  think,  regarded 
by  liistoriana  as  one  not  altogether  uneTontfiil.  But  it  has 
occurred  to  me  that  when  distance  has  placed  objects  in  some- 
thing like  their  true  perspective,  the  year  1794  will  not  be  so  much 
remembered  for  eveuts  that  at  the  time  have  attracted  the  greatest 
attentiou  as  for  others  far  less  conspicuous.  When  we  think  of  that 
year  we  shall  find  our  interests  centered,  not  in  France  or  Ireland, 
but  in  Yorkshire.  The  time  must  come  when  Robespiere  and 
Buonaparte  become  like  the  shadows  of  a  nightmare  or  troubled 
dream,  and  when  the  crimes  and  troubles  of  Ireland  shall  have  been 
forever  forgotten  in  a  great  reconciliation,  and  in  that  time  we  shall 
think  more  of  an  event  which  took  place  in  1794  in  this  county  of 
Yorkshire,  when  a  memorable  post-chaise  vehicle  had  been  seen 
making  its  way  from  Bamsley  to  Leeds,  and  hence  to  York  and  away 
to  Newcastle  and  the  north,  and  back  by  this  very  town  towards  the 
south.  In  that  post-chaise  was  William  Smith,  who  was  engaged 
in  obtaining  a  verification  of  that  important  generalisation  of  his 
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which  had  had  such  an  important  influence  on  the  history  of  science. 
Another  year,  1815,  will  be  perhaps  almost  as  conspicuous  in  future 
history,  not  for  Waterloo,  but  for  the  construction  of  the  first 
geological  map  in  England.  In  1821  Smith  completed  his  work  in 
connection  with  this  part  of  the  country  by  preparing  the  geological 
map  of  Yorkshire  in  four  sheets.  I  must  also  refer  to  John  Farey, 
the  pioneer  of  the  race  of  able  mining  surveyors,  who  have  learned 
to  abandon  the  dominion  of  the  rule  of  thumb  and  prepare  them- 
selves for  their  important  duties  by  a  careful  scientific  training  ;  to 
Wm.  Buckland,  who,  by  his  researches  at  Kirkdale  Cave,  laid  the 
foundation  of  that  important  branch  of  science  forming  the  border 
land  of  geology  and  archueology  ;  to  Adam  Sedgwick  who,  out  of  the 
study  of  the  red  rocks  and  the  magnesian  limestone  of  this  county 
was  able  to  elucidate  "  the  structure  of  great  mineral  masses  ;  *' 
to  the  Rev.  George  Young  and  his  companions,  pioneers  in 
paljeontology,  which  has  been  so  well  pursued  in  Yorkshire,  and 
is  still  cultivated  in  this  society  by  our  associates,  Mr.  Davis,  Mr.  Vine, 
and  others,  who  are  doing  much  excellent  work,  nor  must  I  forget 
the  important  work  commenced  by  Williamson  and  Hutton  in 
studying  the  vertical  distribution  of  fossils  in  rocks,  whereby  they 
anticipated  to  a  great  extent  the  work  of  distributing  the  various 
formations  into  zones. 

It  would  be  a  mistake  to  suggest  for  one  moment  that  the  period 
before  1837,  although  especially  characterised  by  the  labour  of 
individuals  was  not  marked  by  the  existence  of  any  societies  at  all.  I 
think  I  may  say,  however,  that  the  societies  which  existed  before 
that  date  were  mainly  engaged,  not  in  original  investigation  so  much 
as  in  the  diffusion  of  knowledge.  Such  were  the  Literary  and  Phil- 
osophical Societies  of  that  period,  of  which  we  must  always  think 
and  speak  with  the  greatest  respect.  That  of  Leeds  was  founded 
earliest  in  the  year  1820 ;  those  of  York  and  Sheffield  in  1822 ; 
that  of  Hull  in  1825,  and  those  of  Halifax  and  Scarborough  in  the 
year  1830.  Apart  from  the  important  work  which  these  societies 
performed  in  diffusing  scientific  knowledge,  I  may  claim  for  them 
that  they  have  exercised  an  important  influence,  in  the  develop- 
ment of  scientific  thought  not  only  in  Yorkshire,  but  throughout 

Eof^d,  and  indeed,  all  over  the  world.    Like  a  small  stone  that  lb 
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'  tlirowu  into  a  pool,  whicli  caiwea  wider  and  ever  widening  circles  t« 

iAxtend  ontnards  as  far  as  we  can  see,  so  it  has  been  with  mme  sin^ 
and  aeeimngly  insignificant  events.     In  tliD  year  1824,  Dr.  Malihew 
Allen,  of  York,  visited  Kirkby  Lrmdsdale,  and  met  Win.  Smith 
After  that  interview  an  invitation  was  sent  from  York  for  Smith  tn 
,go  and  lecture  before  the  Yorkshire  Philosophical  Society.     And  as 
Phillips  well  said,  this  was  a  crisis  in  the  history  both  of  Smith  and 
^of  Phillips  himself,  bat  it  wai  also  a  cnnis  in  the  history  of  science,  not 
only  of  Yorkshire,  but  all  over  the  world.    Smith  had  delivered  his  W- 
tures,  and  was  iuvited  the  same  year  to  lecture  at  Scarbro.'   It  was  soou 
found  that  Smith  was  the  thinker  and  Phillips  the  lecturer.    Phillips 
during  his  leutviring  tours  made  himsslf  thoroughly  acquainted  with  the 
^ology  of  all  the  different  district'^  of  Yorkshire,  and  the  result  was 
J  the  publication,  in  two  volumes,  of  "  The  Geology  of  Yorkshire."— 
H  the  one  in  18^9  and  the  other  in  IS31.      But  vast  and  important  as 
ll  was  the  work  done  by  John  Phillips  in  Yorkshire,  we  must  not  stop 
II  here.     The  first  idea  of  the  Britisli  Association  was  undoubtedly  due 
dr  to  Brewster  ;  but  it  is  no  less  true  that  the  working  out  of  the  idea 
to  a  practical  iasoe  WIS  to  a  great  extent  depndaiit  npCHi  the  pMWun* 
eloquence  and  winning  mannen  wlooh  alwayi  diancterieed  Join 
Phillips.    Thus  we  may  trace  all  the  woi^  that  has  been  done  hf 
that  great  Association  to  a  seemingly  insignificant  event  which  took 
place  in  1824,  when  Smith  was  invited  to  come  from  Kirby  Lonsdale 
to  Yorkshire. 

I  think  the  influence  of  the  British  Association  can  be  traced  in 
turn  upon  this  society.  By  its  itinerant  character  the  Yorkshire 
Geological  Society  seeks  to  do  for  Yorkshire  that  which  has  been 
done  for  the  whole  of  England  by  the  British  Association.  After  the 
very  clear  and  eloquent  address  which  we  have  heard  from  our 
President  to  day,  I  will  not  attempt  to  follow  the  history  of  this 
society  or  trace  the  important  work  it  has  done  ;  but  I  may  poiot  to 
the  results  which  have  been  obtained  in  the  way  of  forming  scientilic 
associations  all  over  the  country  since  the  foundation  of  the  society 
in  1837.  There  are  now  more  than  60  such  scientific  societies.  Some 
are  geological  societies  and  associations ;  others  are  naturalist 
societies  ;  others  microscopical ;  others  field  clubs  ;  and  others  are 
societies  for  the  promotion  of  the  interesta  of  rarioiu  classes  of  pro- 
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ON   SOME  SECTIONS  EXPOSED  IN   MAKING  THE  SKIPTON   AND  ILKLEY 

RAILWAY.      BY  S.   A.   ADAMSON,   F.G.S. 

It  is  obviously  necessary  that  when  a  new  railway  is  in  process 
of  coustniction  in  any  locality,  that  the  geologists  of  the  district 
should  be  on  the  alert  to  increase  their  practical  knowledge  by 
visiting,  and  carefully  examining  the  various  sections  revealed  in  the 
progress  of  the  work.  Such  an  opportunity  was  presented  by  the 
new  line  intended  to  traverse  the  district  between  Skipton  and 
Ilkley.  Permission  was  readily  granted  by  Mr.  C.  S.  Wilson,  C.E., 
engineer  to  the  line,  to  inspect  it ;  this  was  done,  and,  in  addition 
to  this  privilege,  the  route  was  expanded,  so  that  the  geology  of 
South  Graven,  with  the  complex  disturbances  of  the  strata,  was 
studied.  Commencing  at  the  Skipton  end  of  the  line,  it  may  be 
well  to  give  a  few  details  of  the  railway  itself.  The  new  line  from 
Skipton  to  Ilkley  joins  the  Midland  line  a  little  west  of  Skipton 
Station,  and  on  the  Carlton  side,  thence  passing  over  the  EUer 
Beck  by  an  arch,  it  skirts  the  base  of  Skipton  Moor.  This  is  to 
save  going  through  the  town,  and  to  obtain  increased  length,  the 
gradients  being  1  in  85,  and  1  in  90,  up  to  the  tunnel.  The  work 
is  very  heavy  for  2 J  miles,  there  being  eighteen  bridges  besides 
the  tunnel:  in  addition  the  cuttings,  as  will  be  shown  shortly,  being 
cut  through  stiff  boulder  clay  or  till,  have  been  most  difficult  work. 
This  deposit  of  till  is  not  only  stiff,  dense,  and  tough  in  a  remarkable 
degree,  but  contains  countless  blocks  of  stone,  scattered  up  and 
down  without  regard  to  size  or  weight.  Some  of  these  blocks  are 
rounded,  others  have  their  angles  just  blunted,  and  many  are  ice 
scratched  or  polished.  The  first  cutting,  about  120  yards  long,  has 
a  maximum  depth  of  6  feet;  in  the  second  about  750  yards  long,  the 
greatest  depth  is  41  feet,  both  are  cut  through  very  stiff  boulder 
clay.  Then  succeed  Cuttings  Nos.  3  and  4,  with  embankments 
between ;  No.  3,  about  90  yards  in  length,  and  about  2  feet  deep ; 
No.  4,  about  200  yards  in  length,  with  a  greatest  depth  of  16  feet 
also  through  boulder  clay.     Aft^r  passing  along  a  lofty  embankment, 
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In  tho  evening  many  of  the  members  dined  together  &t  tbe 
Diiicorn  Hotel,  the  Marquia  of  Ripon  presiding.  Afterwanls  serenl 
toasts  were  proposed. 

The  President  gave  that  of  "  ITie  Yorkshire  Geologic*!  and 
tiPolytechuic  Society,"  and  in  .-u)  doing  said  :  it  must  fall  to  the  lot  of 
'  lis  to  propose  this  toast.  I  think  I  speak  the  seati meats  of 
II  present  when  I  say  we  have  one  and  all  derifci  many  advantages 
I  much  pleasure  from  being  members  of  this  society,  and  I  think 
'  may  be  permitted  to  oft'er  you  very  sincere  congratulations  upon 
our  meeting  t«-<i.iy,  We  hear  a  good  deal  about  epocb-nukinj 
occasions,  I  cauuot  help  hoping  that  this  occasion,  when  we  hare 
been  houonreil  by  the  President  of  the  L'jiidon  (ieological  Society, 
may  be  an  epoch-making  occasion  for  us  ;  and  while  we  may  li>ok 
back  with  reasonable  and  just  satisfaction  to  the  work  the  socitty 
has  accorapliaheil  in  the  last  fifty  years,  we  may  look  fonvard  with  a 

[well  founded  hope  that  the  conduct  of  the  society  during  the  next  half 
centuiy  will  be  as  ndvantageoua  to  the  interests  of  science  iu 
Torkahire  as  has  been  the  previous  work  of  the  society. 

FMf.  Gtmii  wlio  wM  otlled  vpaa  to  impeaaA,  nid :  It  hu  beta 
a  mttter  of  great  regret  to  me  that  I  have  bean  able  ao  little  to  be 
present  at  the  meetings  of  this  society;  whenever  I  could  be  preaent 
I  have  endeavoured  to  be  there.  But  cireumstances  have  prevented 
me  from  giving  much  time  for  several  years,  and  I  have  been  obliged 
to  content  myaeli  with  hearing  how  well  the  society  is  prospering, 
and  wliat  useful  work  was  being  done. 

Prof.  Miall  gave  the  toast  of  "  The  London  Geological  Society." 
He  said  :  The  Yorkshire  Geological  Society,  whose  anniversary  we 
have  been  celebrating  to-day,  may  be  regarded  as  a  bride  that  has 
been  receiving  the  congratulations  of  her  iriends.  If  the  President 
of  the  London  Geological  Society  is  able  to  see  a  certain  degree  of 
merit  in  the  pertormance  of  the  Yorkshire  Geological  Society,  so 
much  more  are  we  conscious  of  the  greater  merit  in  the  London 
Society.  I  ask  you,  in  drinking  this  toast,  to  couple  with  it  the 
name  of  Professor  Judd. 

Professor  Judd:  I  have  been  trying  to  remember  if  I  did  not 
belong    to    this    county.      I  have  wanted  to  say  "I  too  am    a 
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Yorkshireman."  (Hear  hear).  I  confess  I  have  not  been  very  success- 
ful in  finding  the  ground  for  the  proud  boast.  I  have  a  great 
sympathy  with  Yorkshire,  and  recollect  that  some  of  my  earliest 
work  with  the  hammer  was  along  the  shores  of  this  beautiful  county. 
But  this  is  my  first  visit  to  this  charming  city  of  Ripon,  and  never 
before  have  I  been  able  to  partake  of  the  beauty  of  Fountains. 
Well,  I  am  very  glad  indeed  to  be  here  to-day,  and  especially  to  be 
the  bearer  of  greetings  to  you — for  I  am  speaking  to  you  now  in 
the  name  of  all  the  Fellows  and  Officers  of  the  Geological  Society  in 
London  (Hear  hear).  I  hope  societies  of  this  kind  will  abound  and 
prosper  all  over  the  land  ;  and  trust  that  this  society  will  do  even 
more  in  the  future  than  it  has  done  in  the  past  for  the  advancement 
of  the  science  in  which  the  Geological  Society  of  London  is  par- 
ticularly concerned.    (Applause.) 

Principal  Bodington  :  I  have  the  honour  to  propose  the  health 
of  "  The  President,"  who  has  presided  over  us  to-day  with  so  much 
geniality.  There  are  those  who  know  how  great  Lord  Ripon's 
interest  has  been  in  this  society  for  a  great  number  of  years.  I  am 
sure  those  who  heard  his  address  and  perceived  in  that  address  how 
warm  his  interest  was  in  science  and  in  the  application  of  science, 
will  give  a  cordial  assent  to  the  toast  which  I  have  the  honour  to 
propose.  Our  President  is  one  who  never  shirks  his  duty.  But 
there  is  something  in  enjoying  your  duty  and  he  makes  us  feel  that 
he  enjoys  his  public  duties.  Lord  Ripon's  services  to  science  are  not 
confined  to  this  society ;  he  doos  a  large  amount  of  work  for  the 
Yorkshire  College,  and  engages  in  the  exhilarating  business  of  attend- 
ing councils  and  committees,  which  work  Professor  Judd  appears  to 
think  is  confined  to  London.     (Laughter  and  applause.) 

The  President,  in  acknowledging  the  toast,  said :  I  know  very 
well  you  have  not  chosen  me  for  this  post,  because  of  any  scientific 
knowledge  I  possess.  I  have  been  in  a  small  way  at  various  times 
a  student  of  science — ^geology  among  others.  But  other  vocations 
have  prevented  me  from  studying  any  science  to  any  great  extent. 
But  I  am  still  a  student  filled  with  the  greatest  admiration  for  science. 
(Hear,  hear.)  I  think  no  Yorkshireman  could  fail  to  admire  that 
sketch  which  Prof.  Judd  gave — the  very  interesting  sketch — of  the 


inpaM  of  gedlogieil  aoienoe.  Pmidpil  Bodiqgtaii  Ins  beea  Uni 
enovii^  to  ny  tiukt  I  am  not  in  lihe  hafait  of  dmliiig  paliliednti» 
PnUio  datioi  aie  not  in  lihe  babift  of  ahiiking  sui— (Un^htar)— Aqr 
pnmmo  mb  fecf  ateadHj,  and  I  think  it  ia  onkind  of  Pm^il 
Bodington  lliat  he  ahoold  giro  yon  a  sort  of  improaaion  tihafc  Aero  ii 
nothing  like  the  delic^t  of  addioaring  pahKe  meetings  and  dtmmf 
yoor  Toioe  to  the  ntmoat  in  addioaring  yoiinelf  ^to  the  gwrthnii 
at  the  end  of  the  halL"  (Langfater.)  It  is  not  at  all  an  nwpleaaiit 
dhange  to  be  aUe  to  get  away  from  the  diipates  and  oontrorenisi  of 
the  day  in  order  to  oaixy  year  thon^ts  to  the  iehthyosannisand  Ihs 
mammolii'*(laa|^iter) — which  doobtleis  may  haye  had  their  om 
notions  abovt  Home  RnIe*-(Iaii4pbter)-HUid  at  all  erento  vara 
attaehed  to  the  prindples  of  sd^-goronment  (Laiq^ar.)  In  the 
pfoaenoe  of  Prof.  Jndd  I  will  not  attempt  to  gife  any  notion  of  loml 
adf-govenunenti  as  it  prerailed  in  the  period  of  those  inteteatbg 
animals — (lan^ter)— and  if  I  made  any  slip  in  describu^g  the 
mnnicipal  institutions  of  the  oaibonifenras  enir— (buiibter) — ^I  might  he 
called  to  aoooont  by  Pro£  Green.  (Benewed  lanj^iter.)  Oor  meet- 
ing to-day  has  been  Tory  pleasant  to  me,  and  I  hope  yon  gentlenien  hafs 
enjoyed  it.  (Hear,  hear.)  We  in  Bipon  are  always  ready  to  welecmie  all 
who  come,  and  we  giye  our  visitors  all  the  accommodation  we  can,  we 
have  been  delighted  to  see  you  here  to-day  ;  and  for  mjrself  I  feel 
extremely  grateful  for  the  kindness  of  your  reception.  (Applause.) 
Mr.  Carter  (Harrogate)  proposing  the  health  of  "  The  Secre- 
tary," said  :  It  may  be  that  I  am  the  oldest  member  of  the  Yorkshire 
Geological  Society  in  this  company,  and  one  of  those  who,  if  not  in 
at  the  formation  of  the  society,  was  certainly  a  member  a  few  years 
after  it  was  formed,  (hear,  hear)  ;  and  it  has  been  my  great  pleasure 
and  advantage  to  have  been  a  member  from  that  time  to  the  present. 
I  have  seen,  therefore,  a  number  of  presidents  and  secretaries  before 
those  whose  services  we  have  the  pleasure  of  enjoying  now.  It  has 
been,  I  am  sure,  a  great  happiness  to  all  of  us  to  unite  in  the  testi- 
monial we  have  been  presenting  to  Mr.  Davis  to-day,  humble  though 
it  may  be  as  compared  with  his  services  to  the  society.  (Hear, 
hear.)  It  is  not  in  relation,  therefore,  to  its  value  that  I  refer  to  it, 
but  as  expressing  the  loving  attachment  of  a  number  of  warm  friends 
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— ^friends  who  are  above  all  that  flattery  can  suggest,  who  know  his 
geniality,  kindness  and  hospitality ;  and  friends  who  have  a  great 
admiration  for  him  as  a  student.  (Hear,  hear.)  Mr.  Davis  is  amongst 
the  welcome  contributors  to  the  meetings  of  the  Geological  Society 
in  London,  and  is  appreciated  by  the  members  of  that  society.  I  am 
sure  we  all  join  in  admiration  of  his  services,  and  congratulate  him 
upon  the  Jubilee  Celebration  to-day.  (Hear,  hear.)  It  fell  to  my  lot 
to  be  personally  acquainted  with  Father  Smith,  of  whom  we  have 
heard  this  afternoon.  I  think  the  scientific  world  feels  proud  of  the 
name  of  Father  Smith,  and  I  for  one  consider  it  one  of  the  greatest 
honours  of  my  life  to  have  gone  with  him,  to  receive  his  instructions, 
and  prepare  designs  for  him.  (Hear,  hear.)  These  are  reminiscences 
which  it  is  pleasant  to  refer  to  on  occasions  of  this  sort.  (Applause.) 
Mr.  Davis :  For  a  dozen  years  or  thereabouts  I  have  had  the 
honour  of  replying  to  the  toast  of  the  society  or  my  own  health,  but  I 
don't  think  I  ever  replied  with  a  greater  sense  of  diffidence  than  I  do 
at  the  present  moment.  It  is  an  extremely  pleasant  thing  to  know 
that  you  are  appreciated  and  have  the  esteem  of  your  fellows,  with 
tokens  of  that  esteem  such  as  I  have  had  to-day.  But  it  is  not  equally 
easy  to  go  through  it  all,  and  feel  quite  comfortable.  I  do  not  think 
that  at  any  meeting  of  the  society  I  have  felt  greater  trepidation  than 
I  have  done  to-day.  Nevertheless  I  feel  extremely  proud  and  happy 
in  knowing  I  have  your  confidence.  (Hear,  hear.)  I  trust  that  the 
historical  resume  of  geological  progress  which  we  have  had  to-day 
may  stimulate  us  all  for  the  future.  We  have  had  illustrious  ances- 
tors, and  I  trust  their  descendants  may  not  disgrace  them.  There 
are  some  geological  matters  in  Yorkshire  which  still  require  elucida- 
tion, and  I  feel  sure  there  are  geologists  who  have  not  yet  published 
an  account  of  their  knowledge  of  this  county.  I  trust  the  young  men 
of  our  society  will  do  more  than  they  have  done  hitherto,  and 
there  are  many  older  members  who  might  be  extremely  useful  if  they 
would.  But  it  is  with  the  greatest  difficulty  that  I  can  get  some 
of  our  members  who,  I  know  are  quite  capable,  to  put  their  thoughts 
to  paper.  We  must  not  forget  that  there  have  been  many  bright  and 
illustrious  stars  in  geological  literature  who  have  been  Yorkshire- 
men,  and  I  hope  we  shall  not  in  the  future  allow  our  reputation  to 
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than  entered  tiUiiit  400  yards  in  length.' 
31  f«<!l,  and  hero  tho  Yuredftle  Rocks  are 
largely  of  bUu^k  shales,  but  contain  aUo  bf 

Hiui'stones  atid  KHUilstoueti.  In  this  cutting 
Mni-k  shales  dipping  to  the  SK.,at  an  aiij 
little  further  on  were  betis  of  black  limestone 
by  decompc^ed  organic  matter,  for,  on  break 
fetid  smell  vas  felt,  somewhat  resembling  thi 
dipsofiu  caused  these  strata  to  disappear,  the 
drab-colciunstl,  fine-grained  gritstone,  contain 
waa  evidently  a  valuable  stone,  as  it  liad  be 
Wo  emerged  npou  an  embankment  about  .1 
from  tliis  point  excellent  rievra  were  obtaineil. 
300  yards  long  follows,  not  yet  commence 
the  dticp,  well-wooded  ravine  of  Lob  Gill,  ci 
sltales  by  the  tictiiiu  of  a  small  rivulet.  He 
were  exposed,  weathering  into  their  origiiu 
The  ravine  will  eventually  be  crossed  by  a  v 
a  height  of  70  feot  above  the  bed  of  thi 
No,  Ida  was  linn-  trav<'r>i-ii  iiboiit  3'>ii  y 
maxiiimm  depth  of  26  feet.  Tho  biack 
bituminous.  Another  short  embankment,  al 
was  then  crossed  to  Cutting  No.  11,  aliout  2 
a  uiiiximum  depth  of  17  feet.  For  about  7 
end  of  the  ciitling  a  yellow  clay  was  noted  f 
the  strata.  Then  the  gritstones  re-appeared 
we  passed  more  sliattcred  in  their  charact 
cretions  or  noiliilea  largely  charged  with  iro 
uodulea  displayed  a  iiuiuber  of  concentric 
altio,  nearer  tho  Ilkley  cud,  the  sandstone  w 
with  shales,  the  former  in  one  great  e.ianiple 
into  the  latt-er.  Crossing'  another  embank 
yanls  in  length,  we  eiitereil  Cutting  No.  12 
withamaxiimnn  depth  of  10  feet.  This  w 
stuiiy  clay,  but  no  large  boulders  were  seen. 
600  yards  in  leugth.  Lad  now  to  be  trav 
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MINUTES  OP  MEETINGS. 

Meeting  of  the  Council  at  the  Museum,  Leeds,  on  April  27th, 
1887. 

W.  Gheetham,  Esq.,  in  the  chair ;  present — Messrs.  Garter, 
Tate,  Gray,  Adamson,  Bedford,  Peach,  Lister,  and  Davis. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

Proposed  by  Mr.  Tate,  seconded  by  Mr.  Gray,  and  carried,  that 

the  following  accounts  be  paid : — 

£    8.    d. 
Whitley  &  Booth   ...  ..  ...     51     7    0 

Autotype  Co.         ...  ...  ...     10  17    0 

E.  Wormald  ...  ...  ...       2    7    6 

J.  Shores  ...  ...  ...      0  10    0 


£65     1     6 

Proposed  by  Mr.  Bedford,  seconded  by  Mr.  Gray,  and  carried, 
That  the  Hon.  Secretary  request  Mr.  E.  Wormald  to  place  such 
negatives  of  Photographs  issued  by  the  society  as  he  may  have  in 
his  possession  at  the  disposal  of  the  Hon.  Secretary. 

Proposed  by  Mr.  Tate,  seconded  by  Mr.  Garter,  and  carried, 

That  the  Hon.  Secretary  be  instructed  to  invest  £350  of  the 
society's  capital  with  the  Halifax  Corporation,  at  3}  per  cent,  interest, 
subject  to  six  months'  notice  of  withdrawal  on  either  side,  and  that 
the  Halifax  Corporation  be   requested  to  accept  further  sums  of 
£100  at  a  time  should  such  be  oflfered. 

The  sum  of  £350  is  derived  from  the  following  accounts  : — 

£    s.'    d. 
Capital  Account  ...  ...  ...     230  18  10 

General       „        ...  ...  ...      71    5  10 

Raygill        „        ...  ...  ...      47  15    4 

£350    0    0 
Moved  by  Mr.  Carter,  seconded  by  Mr.  Lister,  and  carried, 
That  the  next  meeting  be  held  at  Shefiield,  and  that  Dr.  H.  C. 
Sorby,  F.R.S.,  be  requested  to  preside,  failing  that  arrangement  that 
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'Jitori  Halifax  be  requested  to  preside  at  Doncaster,  or  the  Hon. 
;Seoretary  make  sucli  arraugements  as  lie  may  be  able  to  hold  a  meet- 
fjng  during  the  uoonth  of  May,  and  that  papers  be  accepted  from 
'Messrs.  Cole,  Binney,  Cash,  Vine,  and  others. 

It  was  resolved  that  arrangements  be  made  to  secure  the  atteudaoce 
lirf  aome  leading  geologists  at  the  annual  meeting  <>f  tlie  members  to 
*!»  held  in  October,  to  celebrate  the  50th  anniversary  of  the  society's 
Ktiatence,  and  that  the  President  be  requested  to  preside. 

The  Hon.  Secretary  represented  that  a  sum  of  money  might, 
Urith  advantage,  be  voted  for  thepurpose  of  investigating  a  prc-gla<,-i»] 
deposit  at  the  foot  of  an   ancient  escarpment  of  the   clialk  noar 
Bridlington,  from  which  portions  of  the  skeleton  of  an  elephant  have 
'been  obtained,  nliereupon  it  was  resolved,  on  the  motion  of  Mr. 
Gray,  seconded  by  Mr.  Bedford,  that  the  society  be  recommended  to 
■  vote  £10  for  this  purpose. 

Meeting  of  the  Covncil,  at  the  Museum,  Halifas,  on  We<lneadny, 
I  July  13th.  1887. 

Dr.  Wm.  Alexander  in  the  chnir, 

Present :  Messrs.  Eddy,  Slater,  Lamphigli.  Ad.inison.  and  Davis. 

The  minatea  of  last  meeting  were  read  and  oonflnned. 

The  Becretaiy  reported  that  £350  had  been  inrested  in  the 

Halifax  Cotporstion.    That  the  excavstioD  at  Bridlington  is  to  begin 

on  Monday  next,  and  that  Mr.  Wormald  declined  to  hand  over  the 

negatives  of  photographs  issued  by  the  society. 

Resolved  that  the  following  account  be  paid: — 

P.  W.  Spencer        ...  ...  ...     £5  15  11 

Oeneral  Meeting  at  the  Museum  of  the  Literary  and  Philosophical 
Society.  Halifax,  July  13th,  1887. 

Aid.  James  Booth,  F.G-S.,  occupied  the  chair,  and  gave  an 


The  minutes  of  last  meeting  were  read  and  confirmed. 
The  following  gentlemen  were  elected  members  of  the  society, 
on  the  motion  of  Mr.  Adamson,  seconded  by  Mr.  Brownridge :  — 

Jno.  Harrison  Bromley,  U,  Lodge  View,  Tong  Road.  Leeds. 

Rev.  Elijah  Jackson,  Victor  Road,  Manningham,  Bradford. 

Rev.  Jno.  Howell,  Vicar  of  Ingleby  Gteenhowe,  Northallerton. 
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The  follojnng  papers  were  read  : — 
Wm.  Cash,  Esq..  "  On  the  Genus  Calamostachys." 
G.  W.  Lamplugh,  Esq.,   "  On  a  Mammaliferous  Gravel  at 

Elloughton,  in  the  Valley  of  the  Humber." 
G.  W.  Lamplugh,  Esq.,   "  On  some  Glacial  Sections,  near 

Bridlington.    Part  IV." 
G.  W.  Lamplugh,  Esq.,  "  On  the  Boulders  of  Flamborough 

Head." 
Rev.  E.  Maule  Cole,  M.A.,  "  Note  on  the  Dry  Valleys  of  the 

Chalk." 
Jas.  W.  Davis,  Esq.,  "  Note  on  the  occurrence  of  Chlamyodo- 
selachus  as  a  Tertiary  Fossil." 
It  was  proposed  by  Mr.  Davis,  seconded  by  Dr.  Bowman,  that  an 
excursion  be  made  to  Bridlington  early  in  August. 

Proposed  by  Mr.  Davis,  seconded  by  Mr.  Lamplugh,  that  the 
thanks  of  the  society  be  given  to  the  Council  of  the  Halifax  Literary 
and  Philosopliical  Society  for  the  use  of  rooms  without  charge. 

Dr.  Bowman  proposed  a  vote  of  thanks  to  the  chairman,  seconded 
by  Mr.  Jury,  and  carried. 

After  the  meeting  the  chairman  entertained  the  members  at 
dinner  at  his  residence,  Spring  Hall,  Halifax. 

A/i  Excursion  Meeting  was  held  at  Bridlington  Quay,  on  Saturday 
and  Monday,  August  6th  and  8th,  1887,  in  order  to  visit  the  glacial 
beds  exposed  by  the  washing  away  of  the  Beaconsfield  Seawall  on  the 
North  Shore  ;  the  upper  gravels  between  Bridlington  and  Sewerby  ; 
and  the  excavation  of  a  buried  cliff  near  the  latter  place,  which  was 
being  investigated  by  a  committee  of  the  society,  under  the  direction 
of  Messrs.  Lamplugh  and  Boynton. 

Speeton  was  also  visited  to  examine  the  Speeton  Clay,  the  Red 
Chalk,  and  the  White  Chalk  CliflFs  at  Bempton  and  Flamborough  ;  and 
the  excursion  was  extended  to  Filey  and  Gristhorpe,  where  the 
Oolitic  series  are  exposed  in  the  cliflfs,  and  repaid  investigation. 

Mr,  G.  W.  Lamplugh  acted  as  the  guide  in  these  excursions, 
and  he  also  exhibited  a  number  of  bones  obtained  during  the  inves- 
tigation of  the  buried  cliff. 

Mr,  C.  Fox  Strangways,  of  H.  M.  Geological  Survey,  accompanied 
the  members  to  Filey  and  Gristhorpe. 
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Hftgenow,  and  Haime,  so  that  1  sball  hare  now — which  I  did  not  »3 
one  time  have — available  material  for  the  purpose  of  iiistitutiug 
comparisons  between  the  Britisli  aod  the  Foreign  species  ,\fta 
Htutne  Profeasor  Bnmns*  ahle  paper  on  Jurassic  BryoMi*  foniui  in 
the  Hoighbourhood  of  Metz.  is  a  valuable  addition  to  Jurwae 
Polyzoa  literature.  Then  four  papers  by  myself — I,  Notes  on  it* 
Family  Diaatoporidjc.  Quart.  Jour,  Geol.  Soc..  Aug.  1881,  pp  3S1- 
390;  2,  Brit.  Asaoc.  It^sport  ou  Fo^il  Polyioa,  JuTassic  jp«m, 
Britinh  Area  only.  Brit,  Assoc.  Rep.,  18S2-S.  3,  Not«9  on  Polpa 
found  in  the  Boring  ut  Riclinioud.  Quar.  Jour.  (JewL  Soc.,  Xo*.  IWfU. 
4,  Jurasajc  Polyzoa  in  the  neighbourhood  of  Northampton ;  .Tonra.  ol 
the  Northampton  Nat.  Hist-  Soc.,  1886.  There  in  also  a  paper  on 
Jurassic  species.hy  F.  D.  Longe,  F.G  S-,  on  the  Relation  of  the  &«hawiii 
Forms  of  Oolitic  Polyoia,  &c.  Geo.  Mag..  1881.  Besides  these 
there  are  scattered  remarks  in  species  found  in  papers  by  autWi* 
when  describing  Polyzoa  from  other  horizons  which  will  be  refeni 
to  in  paaaing 

I  have  already  indicated  the  leading  idea*  of  Mr.  A.  W.  W»ta8. 
ia  his  several  papers  on  Australian  Tertiary  Bryozoa ;  and  in  aj 
future  fifudies  of  this  iiiterestini;  group  of  fossils.  I  shall  not^— if 
there  be  any  to  note — peculiarities  of  structure  indiciteil,  viz.,  the 
"  closure,"  puncturing  of  the  cells,  growth,  and  arrangement  of  iW 
cells  in  the  colony. 

I  shall  be  glad  of  any  help  that  can  be  given  to  me  by  collectliins 
in  this  labour  of  love  ;  and  I  hope  that  much  of  the  material  that 
is  hidden  away  in  cabinets  will  be  bronght  to  light,  and  mnJe 
available  to  the  students  of  British  Jurassic  Polyzoa. 

•  Brjoieen  ties  mittleren  Jura   der  Gerg^nd   von  Metz,  in  Zeitacher,  D, 
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ON   SOME  SECTIONS  EXPOSED  IN   MAKING  THE  SKIPTON   AND  ILKLEY 

RAILWAY.      BY  S.   A.   ADAMSON,   F.O.S. 

It  is  obviously  necessary  that  when  a  new  railway  is  in  process 
of  constmction  in  any  locality,  that  the  geologists  of  the  district 
should  be  on  the  alert  to  increase  their  practical  knowledge  by 
visiting,  and  carefully  examining  the  various  sections  revealed  in  the 
progress  of  the  work.  Such  an  opportunity  was  presented  by  the 
new  line  intended  to  traverse  the  district  between  Skipton  and 
Ilkley.  Permission  was  readily  granted  by  Mr.  C.  S.  Wilson,  C.E., 
engineer  to  the  line,  to  inspect  it ;  this  was  done,  and,  in  addition 
to  this  privilege,  the  route  was  expanded,  so  that  the  geology  of 
South  Craven,  with  the  complex  disturbances  of  the  strata,  was 
studied.  Commencing  at  the  Skipton  end  of  the  line,  it  may  be 
well  to  give  a  few  details  of  the  railway  itself  The  new  line  from 
Skipton  to  Ilkley  joins  the  Midland  line  a  little  west  of  Skipton 
Station,  and  on  the  Carlton  side,  thence  passing  over  the  Eller 
Beck  by  an  arch,  it  skirts  the  base  of  Skipton  Moor.  This  is  to 
save  going  through  the  town,  and  to  obtain  increased  length,  the 
gradients  being  1  in  85,  and  1  iu  90,  up  to  the  tunnel.  The  work 
is  very  heavy  for  2 J  miles,  there  being  eighteen  bridges  besides 
the  tunnel ;  in  addition  the  cuttings,  as  will  be  shown  shortly,  being 
cut  through  stiff  boulder  clay  or  till,  have  been  most  difficult  work. 
This  deposit  of  till  is  not  only  stiff,  dense,  and  tough  in  a  remarkable 
degree,  but  contains  countless  blocks  of  stone,  scattered  up  and 
down  without  regard  to  size  or  weight.  Some  of  these  blocks  are 
rounded,  others  have  their  angles  just  blunted,  and  many  are  ice 
scratched  or  polished.  The  first  cutting,  about  120  yards  long,  has 
a  maximum  depth  of  6  feet ;  in  the  second  about  750  yards  long,  the 
greatest  depth  is  41  feet,  both  are  cut  through  very  stiff  boulder 
clay.  Then  succeed  Cuttings  Nos.  3  and  4,  with  embankments 
between;  No.  3,  about  90  yards  in  length,  and  about  2  feet  deep; 
No.  4,  about  200  yards  in  length,  with  a  greatest  depth  of  16  feet 
also  through  boulder  clay.     After  passing  along  a  lofty  embankment, 
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WP  arrive  at  Cntting  No.  5,  which  forms  the  entruire  t«  ibe  IhnbcI, 

It  i^  ttliniit  I'iO  ]rar<LB  Ion;;,  auil  at  the  mouth  of  the  ttiimel  60  itd 
in  dupth.  Thin  is  libewise  through  hnulder  clay.  Along  the  aides 
of  the  cutting  wltc  huge  heajw  of  the  botiMws  which  liad  btwn 
extnctod  ;  thoac  wen?  carefully  f^tiitniDed,  and  appeared  to  be  tiarlf 
rH  local  grilslnnefl  or  mountain  limestone,  Tliis  boaldet  cUy  twtt 
directly  upon  the  limestone,  and  a  section  was  seen  slinwiiig  tbe 
junction,  the  iiraestotie  tltpping,  at  an  angle  of  about  55  f!c;i«a. 
Where  the  boulder  clay  had  be^n  entirely  removed,  the  Vv'Uher^i 
Biirfnce  of  the  limestone  was  exposed,  and  this  showwi  well  th* 
corrugationa  arising  from  denudation  so  bniiliar  upon  limestwB 
surfaces.  When  making  thia  cutting  a  pot-hole  was  diwxiri-rel  il 
the  underlying  limestone,  full  of  peat  and  silt,  it  wa.i  excavatoi  mi 
lirained  for  a  depth  of  6  feet,  and  tlien  filled  up  with  stone.  Tl* 
tunnel  will,  when  completed,  be  '2'iO  yards  in  length,  and  lit-s  sboat 
due  north  and  xouth.  The  strata  met  with  thus  far  in  escantinc 
the  tunnel  are  boulder  clay  and  limestone,  the  former  iiiterii«tlil«d 
with  gravel  and  silt,  and  again  limestone,  through  which  tlipy  vot. 
then  driving.  From  the  top  of  the  tuunel  C^hich  runs  under  Utt 
western  sjmr  of  Haw  Bank  Quarry)  a  ma^rniticent  vit-w  was  nbtainfJ, 
right  in  front  beina  Embsay  Crag,  with  the  pretty  villafje  of  Embaj 
nestling  beneath;  sweeping  eastwards  are  Halton  Heights,  <rith 
the  thickly  wooded  liamlct  of  Halton  East ;  further  on  Simon's  Fell 
and  Beumsley  Beaton.  Turning  to  the  south-east  could  he  seen  ens 
of  the  long  ridges  of  Skipton  Moor;  on  the  opposite  side  of  the 
Skilicden  Valley,  westwards,  the  horizon  could  be  seen  bonmledb; 
I'endle  Hill,  and  Longridge  Fell  in  Lancashire  ;  working  round  imrtli- 
wards  are  the  gritstone  peaks  of  Fiasby  Fells  and  Rylstone  Fell, 
till  the  circuit  was  ccnnpleted  by  Crookrise  and  Deer  (iallowi  on 
Embsay  Sloor,  one  of  those  majestic  stretches  of  landscape  wbicb 
enables  the  geologist  to  grasp  the  physical  features  nroiuul  liim- 
The  other  entrance  to  the  tunnel,  which  is  approached  by  cutting 
No.  oa,  is  a  little  over  GOO  yards  in  length,  and  greatest  depth  Ofl 
feet  (at  the  mouth  of  the  tunnel).  The  lowermost  bed  w.is  ajtain 
the  stiff,  blue,  stony  till,  overlaid  by  fine  loamy  sand  showing  beiiiiinii 
pianos,  some  being  cro.ss- bedded,  thin  was  capped  by  another  ciar- 
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Lbboub,  Prof.  G.  A.    On  the  Stratigraphioal  podiion  of  the  Salt  meafiarea  in 

Soath  Durham.     Geol.  Mag.,  vol.  iv..  p.  39.     (Middleebrough.)    Also^ 

Rep.  Brit,    Assoc,    Birmingham,  p.  673. 
Lewis,  Prof.  H.  Garvill.    Ghiciation  of  N.  America,  Great  Britain  and 

Ireland,    Geo/.  J/a^.,  vol.  iv.,  p.  28.  (Bef ere  largely  to  Yorkshire.)  Also, 
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the  period  of  these  disturbances  was  between  the  end  of  ^ 
Carlwniferoua,  aud  the  bciginning  of  the  Penui.in  fonnaiion.  dunng 
tlie  jiwitnl  of  deuudation  exL«ting  between  the  two  eras  The 
mlway  vns  noir  resumed,  it  had  been  carried  from  Cuttia;  Ko.  it, 
iijiou  a  low  embnnkment  nenrty  a  mile  in  length.  In  one  put ■ 
dupottit  of  p^at  had  been  met  with,  and  in  other  porta  soft  silty  rhj. 
which  cAUitcd  the  fouudatious  of  four  bridges  near  Embsny  to  be 
very  costly,  it  being  neotwaary  to  sheet  pile,  and  excavsW  W » 
considerable  depth.  Kmbsay  Station  wilt  be  on  the  side  of  lliii 
embankment,  immediately  hc^ow  the  village  of  that  niuue  Par 
about  900  ynnis  further,  the  railway  runs  in  n  gballow  cutting,  snd 
along  another  embankment,  till  we  reach  Cutting  No.  6,  a  iittle  om 
I.OUOyard^in  lenj^th,  witha  maximum  depth  of  .SI  feet.  Thitn  I 
cut  throu^'h  gravels,  snuds,  and  claya  at  eac)i  eml ;  but  in  the  oentM,  , 
under  Holywell  Lane,  arose  a  boss  of  limestone.  This  is  the  snmnul 
of  the  line;  the  level  of  the  rails  at  this  part  is  ^13  feet  almTetiie 
sea.  the  fall  to  Skipton  Station  being  183  feet,  and  to  Ilkley  201  f«t 
A  little  to  the  north  of  this  is  a  small  quarry  of  limestone,  lAaA 
presented  a  coutorte<l  appearance.  A  shallow  embankment,  sbmt 
7'in  y.ards  in  i.™-th  Mhv^.  ivitli  ho-'v  bui.i  f.n  eith,'r  si.l.?.  H-r^ » 
peat  deposit,  about  14  feet  in  thickness,  Ind  been  met  with,  and 
another  engineering  difficulty  had  to  be  faced.  Branches  of  trees 
have  been  spread  on  the  ground,  and  interlaced,  to  prevent,  if  pi*- 
sible,  the  embankment  breaking  througli  the  liarder  crust  of  wsrp 
and  earth  ovorlj'iug  the  peat.  Cutting  No.  7  was  nei^t  travel^ 
about  1,100  yards  in  length,  and  a  greatest  depth  of  H  feet.  It  i^ 
nuistly  cut  through  clays,  gravel,  and  sand.  At  Draughton  Bnltom 
another  detour  from  the  railway  was  made,  and  close  to  the  line  on 
the  south,  a  new  qiiarrj-  of  IimestjjQO  has  been  opened,  which  has 
proved  to  be  a  good  stone  for  building.  The  hill  was  then 
ascended  to  view  the  section  behind  the  Matcldes,-;  luu  at 
Draiigbton^a  name  which  lias  also  a  special  fitness  for  the  section. 
In  this  quarry,  within  a  distance  of  some  30  yards,  the  IwiU  of 
limestone  bend  without  breaking  into  two  sharp  anticlinals,  with 
ctirre.sponding  syncliniils,  that  is,  roughly  speaking,  in  the  sliapeof 
an  inverted  W.     To  give  a  better  idea  of  the  extent  of  this  con- 
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No  fihells  were  found  in  the  gravel,  or  their  ori^D  miiik 
f  have  Iweii  determined.     The  height  above  the  sea-kvel  nf  ilw 
mt  deposits  varies  from  50  to  liHl  feet  more  or  io*s.  Tin-  tiiulv 
II  Apiwaro  to  he  A  rain-wa^Ii  ixcciiinitlnliou  with  vi^^etahU-  luntii-t; 
aieo  tho  dftrkar  coloured  BurEace  soil  with  roots  of  heaths,  etc. 

Raised  sca-bcocUcs  tiro  common  on  the  ijulaud.  and  u  ihen 
bmii',  though  of  great  interest,  do  unt  fonn  the  subject  of  thin  vdcle, 
ire  pa^  ou  to  tlic  hcdN  MveTl>'i[ig  tliein,  and  j^ive  a  deseriptioa  of  the 
flint  weapons  found  therein.  Tho  bedt*  Ipng  Qpua  the  gravel  cm- 
tAin  grwit  imnihers  of  flint  flake  Implements,  consisting  of  liotte, 
scrapers,  spcar-jKiints,  arrow-tips,  and  poiuted  instrumeuts  far  Tsrimu 
purposes,  such  as  piercing  sliins,  bone,  liom,  ett.  Cores  oikI  nale 
flakex  were  found  along  with  the  finished  tools.  The  grmM 
number  were  found  at  differfint  depths  in  the  sur&ce  tmL 
from  3  inches  to  13  inches  d')wii ;  u  much  smaller  niimtier  were 
got  fnim  the  underlying  bed  of  sandy  loam,  and  these  had  s  much 
older  appearance;  the  flint  had  become  white  and  opaque  iu  ita  euli- 
Rtance  and  an  ocherouB  deposit  had  formed  on  the  sur£tc«^  The 
depth  at  wliich  the  latter  were  found  varied  from  IS  inches  to  3  f«t 

The  iliiit-;  Imre  been  cla-isilied  a^  follows  ;— 
200  Flint  Tools  and  Weapons. 

181  Broken  Implements  and  Flakes  which  had  been  rejected,  but  all 
ebowing  design. 
15  Nuclei  or  Cores. 
66  Sundry  Chips. 
a  total  of  462. 

Not  having  siifficient  time  fc)  fully  examine  the  gr,avcl  beil',  i 
was  unable  to  determine  whether  worked  Hint>s  occur  cnil>eilli''l 
therein.  All  the  remaius  enumerated  above  were  found  in  the  W; 
at  a  lower  level.  The  flints  found  are  all  of  the  same  tji)e  of  m-inufc- 
ture  (although  tliey  must  differ  cousiderahly  in  age),  and  from  the  fact 
of  cores  being  foinid  along  witli  them  they  were  probably  made  on  ilie 
spot.  The  situation  of  the  hill  leads  one  to  believe  it  to  have  l>ei'ii 
long  frequented  by  man — it  rises  to  a  considerable  elevation  directly 
from  the  sea,  and  forms  a  good  point  for  obseiratiou  over  se.i  *"'' 
land,  and  commands  the  rocky  island  on  which  Peel  Castle  is  built. 
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the  microscope,  owning  two,  three,  (g  even  four  descriptive  titles  in 
succession,  indicating  the  opinion  of  the  describer  for  the  time  being. 
Of  these,  kersanton,  kersantite,  minette,  and  mica-syenite  may  claim 
brief  notice.  "  The  first  described  Kersanton  of  Brest  (Riviere  1844) 
and  the  Kersantite  of  the  Marklode  Vosges  (Delesse  1851)  are 
practically  indistinguishable,  though  Delesse  employed  the  latter 
term  for  Homblende-mica-diorite,  and  the  former  for  Mica-diorite  ; 
while  Rosenbusch  (1877)  restricted  Kersanton  to  Mica-Augite- 
diorite."*  Rutley  (Study  of  Rocks,  p.  239,  1877),  regards  the 
presence  of  more  or  less  hornblende  as  marking  off  Kers..ntite  from 
Kersanton,  but  later  he  abandoned  the  latter  term  altogether 
(Proc  Geo.  Ass.  VII.  p.  114).  Minette  (Voltz  1828)  is  applied  to  a 
finely  grained  intimate  mixture  of  orthoclase  and  hornblende, 
enclosing  abundant  scales  of  mica.  These  rocks  pass  frequently  into 
thefelsite  series.  Bonney  (1884),  &c.  type,  suggesting  Minette  felsite 
and  Minette  trachyte  for  the  hemicrystalline  and  glassy  forms  respec- 
tively. The  Minettes  he  regards  as  a  small  outl)dng  group  from  the 
Syenites,  an  extreme  form  of  the  Mica-syenites;  and  the  Kersantites 
as  extreme  forms  of  the  Mica-diorites.  However,  not  seldom  is  the 
determination  of  the  felspar — orthoclase  or  plagioclase — in  this  group 
of  rocks  extremely  diflScult ;  while  occasionally  in  the  series  of  Mica- 
traps  we  are  having  under  consideration,  we  shall  meet  with  examples 
in  which  both  are  found  associated,  just  as  Rutley  and  Clifton  Ward 
have  done  in  the  allied  Mica-traps  of  the  Lake  District.  The  difficulty 
of  determining  in  some  cases  the  felspar  species,  in  others  the  pre- 
dominating felspar,  has  led  to  the  adoption  of  the  comprehensive 
term  Lamprophyre  (Gurabel  1879),  in  the  sense  recommended  by 
Rosenbusch  (1886,  who  used  it  as  a  convenient  designation  for  the 
Mica-diorites,  and  the  Mica-syenites  with  their  intermediate  members 
whether  wholly  or  only  partially  crystalline. 


*  M  S.,  Geo.  Lab.  MuBenm,  Rojol  School  of  Mines,  S.  KenBington. 

I  would  gratefully  express  my  indebtedness  to  the  Soienoe  Department, 
and  especially  to  those  responsible  for  the  Qeologioal  Laboratory,  for  the 
facilities  for  research,  without  which  this  series  of  papers  could  not 
have  been  attempted. — T.  T. 
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!. — ThB  LAHPROPHTRBn. 

(1)     In  the  picturesque  dales  lying  at  the  fwt  of  lu^lelwrongh. 
the  Ordovici&Q  system  is  represented  by  its  middle  and  upper  series— 
the  Borrowiiiile  and   the  Coniston  Limestone  Oniups—in  utulj 
vertical  position,  with  the  mountain  limestone  resting  upon  didr 
upturned  edges.     After  the  Chapel-ie-Dale  Beck  has  Soic»l  past  tiie 
laflt  green  slate  quarry,  on  its  way  to  that  charming  health  rewrt, 
Ingleton,  it  cuts  through  a  felspathic  ash-bed,  the  latest  niemW  (^ 
the  volcanic  series.     The  physical  transition  ts  indicated  by  the 
presence,  above  and  below  this  bed,  of  aedimentan-  deposits  consist- 
ing of  yellow  micaceous  sandstones  and  shales,  the  latter  gmioillj' 
acquiring  a  calcareous  character,  until  finally  capped  by  the  £»- 
siliferous  Coniston  Limestone,  and  its  superimposed  calcareous  sbalft 
extending  as  far  as  the  northern  fork  of  the  Craven  fault.    Jntting 
out  boldly  into  the  stream,  from  the  receding  contorted  sbalea 
forming  its  left  bank,  we  meet  with  a  rock   of   some   hiaConc^ 
interest,  as  it  was  first  described  by  Philips  in  1832,  and  is  the  only 
one  of  our  series  that  he  deemed  worthy  of  special  notice.    "Iltt 
compoaitioD  of  the  stone,"  he  says,  "  is  remarkable  and  uncomum 
It   !8  a  fine-grained    crystalli.=ed  cnrnporiiid   of    re<l    felspar,  light- 
coloured  hornblende  and  mica,  occasionally  holding  large  ma.''MS  of 
the  same  red  felspar,  with  broad  flakes  of  nuca  in  them.     It  luay  t3 
well  be  called  hornblende  granite,  or  micaceous  syenite  as  green- 
stone."    This  brief,  but  clear,  account  of  its  macroscopic  appearanc?, 
while  it  leaves  little  now  to  be  added,  impresses  one  with  the  high 
degree  of  culture  to  which  the  observing  eye  had  been  trained  by  the 
fathers  of  geology,  long  ere  the  resources  of  microscopical  science  W 
been  called  in  to  solve  its  problems.     The  rock  forms  a  nearly  vertical 
dyke  with  parallel  walls,  intrusive  in  the  contorted  calcjireous  shales. 
The  dyke,  as  is  common  to  our  series,  can  be  trace<l  only  for  a  fe" 
yards  continuously  ;  at  low  water,  it  is  seen  to  end  abruptly  along* 
joint-existing  prior  to  its  intrusion.     It  is  about  8  feet  thick,  and 
presents  a  bold   mural   face  to   the  south  some  9  feet  high;»n 
additional  i  feet  below  being  descernable  in  the  water. 

Macroscopicalty,  hand  specimens  shew  a  small-grained  reddish- 
brown  rock  of  uniform  texture,  enclosing  nests  of  somewhat  lai^r 
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taken  across  the  cleavage  being  &  little  paler:  both  arj  Oronglr 
(lichroic.  The  plates  are  veiy  free  from  microscjpic  enrlosure*,  bnt 
unmcroiis  transparent  acicular  microlitliH  and  globiilite),  foUowi!^ 
three  directions  crosaiag  at  ao  angle  of  60",  are  reTealed  by  highff 
iiingnilication  (Fig.  6).  Where  disintegration  has  set  in.  «.j,,  slidn 
cut  iieikT  the  exposed  snrfaee,  the  biotite  is  spotted  with  ferric  oiidea 
arr&n^^d  often  parallel  with  the  cleavage  planes,  or  syiaelriMlly 
witliin  the  basal  plates  (Figa.  7  and  U).  Further,  tlie  pl»M*  m 
occasionally  bent  and  driven  apart,  with  their  ends  frayed  inA, 
where  tlie  supporting  felspar  or  hornblende  has  been  rli&solvei]  ooL 
Here  wo  see  the  earlier  stages  in  the  disintegration  of  this  secondiqr 
biotite  (Figs.  12  and  13).  The  clusters  of  felspar  crystals  endoMJ 
by  mica,  noticed  in  the  hand  spei;iniens,  have  here  also  rcpieKntt 
tives  of  microscopic  dim'<,Dsions  (Fig.  15).  An  incipient  foluticmil 
at  some  points  simulated  by  the  biotite  plates,  showing  a  t^ndenej 
te  arrange  themselves  parallel  with  the  margin  of  the  dyke,  u  I 
though  the  shearing  stress  had  here  been  more  intense.  Magnetib  f 
and  apatite  being  the  first  to  crystallize,  are  included  within  ill  tk  I 
later-formed  minerals— the  former  appealing  as  octohcdral  pUtes,*! 
graniihu'  \>:iU-\iQi  iFig.  21),  ami  th.'  I;ilter  in  shnqily  .I'lhi.;-,!  i.-.-'I  iurie^' 
hexagonal  prisms.  Much  of  the  ma;^etite,  however,  in  tbea 
scLitions,  especially  if  cut  from  near  the  exposed  face  of  the  kc), 
appears  as  secondary  skeletal  crystals  {Figs.  12  and  14),  or  irregulit 
plates  having  their  margines  converted  into  translucent  red  hsmi- 
tite  (See  Fig.  1),  or  opatiue  brown  Hecks  of  limonitfi.  Sparsely 
distributed  rhombohedral  plates  or  grains  of  titanifeunw  iron, 
occasionally  surrounded  by  an  opaque  border  of  leucosene  are  al» 
usually  associated,  as  is  the  magnetite,  with  an  altered  condition  «( 
the  biotite  as  previously  described  (Figs,  1  and  13).  Among  llie 
secondary  products  of  degradation  may  be  noted  quartz  in  cletf 
colourless  crystals,  or  crystalline  grains  ;  scales  of  kaolin  opaque 
by  transmitted,  white  by  reflected  light ;  a  very  pale  green  mineral 
indefinite  in  outline,  not  dichroic  and  not  polarising  ;  dolomiie  in 
polygonal  grains  or  scattered  dust  strongly  chromatic  (rich  greet 
and  piTik  tints  tinder  crossed  Nicols) ;  and  specks  of  pj-rites.  Lastlr, 
calcite,  as  an  infiltration  from  the  overlying  carboniferous  limestone. 
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msf  to  identify  by  its  two  cleavage  planes  and  its  chromatic  effects, 
■Db  in  all  the  vacated  cavities  in  such  abundance  as  to  cause  the 
!oek  to  effervesce  very  freely.     (Fig.  23). 

To  sum  up,  the  rock  then  is  holocrystalline,  its  essential  con- 
titaents  being  orthoclase,  hornblende  and  biotite  :  it  is  therefore  a 
lica^enite.  So  far  as  is  known  it  stands  unique  among  British 
tides.  Its  nearest  allies  lie  in  the  mountains  of  the  Vosges.  We  may 
ompare,  for  example,  the  specimen  and  slide,  No.  582,  in  the 
[useum  of  the  Geological  Laboratory,  Royal  School  of  Mines, 
.  Kensington  :  described  as  a  Mica-syenite  from  Cleury,  Vosges. 
hnitting  paragenetic  indications,  this  specimen  may  be  regarded  as 
fpical  of  what  our  rock  may  have  been  in  its  pristine  purity ;  and 
;  as  is  stated,  the  Vosges  Mica-traps  perceptibly  alter  the  rocks 
ith  which  they  come  in  contact,  the  analogy  may  be  further 
ctended  inasmuch  as  our  Mica-syenite  dyke  metamorphoses,  the 
ilcareous  shales  towards  which  it  hades,  into  a  highly-crystalline 
mestone  band,  some  two  inches  in  thickness. 

(2)  On  an  inspection  of  the  six  inch  Ordnance  Survey  Sheet,  No. 
6,  it  will  be  seen  that,*about  350  yards  below  Pecca  Steps,  Thornton 
teck  bends  eastward  towards  Manor  House.  The  bed  of  the  stream 
\  formed  in  part  by  a  trap  dyke,  extending  for  several  yards  from 
le  east  end  of  this  bend.  It  is  diflScult  of  access  save  when  the 
»ter  is  very  low,  only  a  small  portion  of  the  dyke  lying  exposed, 
nder  a  tree,  upon  the  north  bank  of  the  stream. 

Macroscopically,  this  rock  has  a  somewhat  fullers-earth  like 
ppearance,  due  to  the  mixture  of  a  greenish-grey,  with  a  creamy- 
>loured  earthy  decomposition  product,  the  former  probably  after 
iotite,  the  latter  felspar.  Along  the  southern  boundary  of  the 
yke,  it  is  of  a  steel-grey  tint,  the  plates  of  black  mica  here  being 
till  visible.  The  calcareous  shales  in  contact  therewith  have  assumed 
crystalline  aspect. 

Microscopically,  along  with  a  profuse  development  of  biotite  in 
matrix  of  grey  decomposition  products,  we  have  in  abundance 
actions  which,  at  first  sight,  suggest  pseudomorphs  after  Olivine 
Fig.  16, 17)  and  Nepheline  (Fig.  18.9.  See  also  Fig.  2).  There  are 
LO  indications  of  hornblende  by  reflected  light,  nor  can  any  outlines 
>f  felspar  be  made  out.     We  shall  return  to  this  shortly. 
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)  If  the  strike  of  the  above  dyte  be  prolonged  under  U 
House  to  Dale  Beck  it  connects  with  &  third  Mica-tr&p  dyke  a 
20  yards  lower  down  that  stream  than  our  dyke  No.  1,  nui 
parallel  therewith,  and  having  like  it,  a  slight  hade  to  tie  s" 
The  exposed  rock  maaa  is  about  15  feet  long,  8  feet  iu  height,  and 
5  or  6  feet  in  breadth,  and  it  is  interesting  as  being  the  most 
southerly  exposure  known  of  Mica-trap  in  the  British  Inlands.  Thit 
dyke  was  extremely  puraliug,  especially  along  its  northern  boundirr, 
where  it  presents  an  appcaraa<^c  which,  for  a  long  time,  wu 
interpreted  as  that  of  a  decomposed  sphenilitic  rhyolJte,  «hiA 
indeed  in  numerous  hand  specimens  collected  at  ^-arious  times  it 
closely  resembles:  flow -structure;  impure  Kaolin  alternating  wi4 
chalce<lony  in  concentric  layers  or  envelopes  enclosing  a  central  blufc 
degradation  product,  with  other  indications  all  poiiiting  to  lldl 
conclusion. 

But  the  microscopic  appearance  {Fig.  20)  does  not  confirm,  Mr 
is  the  silica  sufficiently  abundant  to  sustain  tliis  reading ;  and  inleBJ 
repeated  surveys  of  the  junction  in  liiu  have  sufficed  to  demonstnH 
that  considerable  reaction  has  taken  place  between  the  dyke  and 
I'ontijfuou*  fihjile.-',  the  mutual  iiiterolinnfre  ohliternting  the  line  of 
contact,  along  most  of  the  exposure,  ivliilc  at  one  or  two  points  nhsie 
it  remains  visible  it  is  extremely  irregular  and  eroded,  the  two 
having  eaten  into  each  other  persistently.  The  simulatiiin  o! 
ephenditic  structure  alluded  to,  is  due  to  the  fact  that  thehighlj 
contorted  gnarled  efi'ects,  superimposed  upon  the  original  beJdiag 
planes,  being  more  or  less  retained  have  formed,  as  it  were,  an  initiil 
path  along  which  the  alteration  of  the  shales  has  travelled. 

This  trap  both  macro-  and  microscopically,  a  little  way  from  it* 
northern  boundary,  is  identical  with  our  dyke  No.  2,  showing  that 
the  latter  also  owes  its  alteration  to  the  interaction  of  the  trap  and 
the  contiguous  shales.  Where  the  removal  of  the  biotite  has  been 
completed  the  rock  is  vesicular,  but  along  its  southern  margin  it  is 
loss  decomposed.  Some  twelve  feet  from  the  stream  this  face 
resembles  the  contiguous  dyke  No.  1,  that  is,  it  consists  of  an  intimsW 
mixture  of  red-felspar  and  black-mica,  the  latter  much  more  abundant 
than  we  found  it  in  our  first  dyke:  but  on  the  other  hand  a  polished 
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rface  shews  horn-blende  to  be  entirely  wanting.  Throughout  the 
ctions  of  these  dykes  these  two  minerals  are  so  constantly  present 
latively  in  inverse  ratio  as  to  justify  the  inference  that  the  ingre- 
ents  of  the  biotite  have  been  derived  from  the  bleached  honiblendc. 

Are  these  three  dykes  then  related  ?  Tlie  study  and  comparison 
an  extensive  series  of  slides  may  enable  us  to  attempt  an  answer 
this  enquiry.  The  first  slide  prepared  (in  1879)  from  near  the 
rface  of  dyke  No.  1  was  so  much  decomposed  that  it  became 
fcesstiry  to  obtain  deeper-seated  and  better-preserved  specimens. 
we  arrange  in  groups,  say  (1)  Slides  well  preserved  from  dyke 
0.  I :  (2)  surface  of  dyke  No.  1  :  (3)  Best  preserved  south  side  of 
'ke  No.  3:  (4)  Slides  taken  from  south  to  north  of  dyke  No.  2; 
J  shall  find  an  insensible  gradation  in  the  modifications  which  the 
seutial  constituents  of  the  primary  hollocrystalline  Mica-syenite 
kve  undergone 

The  slides  of  group  (1)  we  have  already  described  as  consisting 
clearly  outlined  orthoclase,  bleached  hornblende  and  fresh  biotite. 
x)up  (2)  show  decomposing  hornblende  difficult  of  identification, 
th  relatively  more  biotite  than  is  found  in  the  previous  group, 
le  slides  of  group  (3)  are  devoid  of  hornblende,  and  rich  in  biotite. 
le  felspar  in  each  case  becomes  less  and  less  definite,  both  in  outline 
d  colour.  In  slides  of  group  (4)  the  individuality  of  the  felspar 
^"stals  is  gone,  while  of  hornblende  there  is  no  further  trace, 
ually,  the  four  groups  show  conclusively  that  tlie  apparent  pseudo- 
3rphs  after  olivine  (Figs.  1(5  and  17),  are  produced  by  the  decom- 
sition  of  the  clusters  of  bent  and  separated  plates  of  biotite,  as 
en  in  transverse  sections  (Figs.  12  and  13)  ;  while  the  appearance 
a  cross-section  of  zoned  nepheline  (Figs.  18  and  19),  compare 
ig.  8,  9, 10,  and  11)  is  simulated  by  the  decomposition  products  of 
ailar  plates  when  viewed  in  the  direction  of  the  main  axis.  Inter- 
jdiate  stages  are  usually  present  (Figs.  21,  22,  and  23).  From 
2se  petrographical  observations  we  are  led  to  infer,  that  were  we 
follow  these  three  dykes  down  to  their  origin,  we  should  find 
3m  springing  from  a  common  magma. 
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remaiDB,  No  aliells  were  found  in  the  gnwel,  or  tbeir  ongio  might 
cimWy  have  been  dt>t«rmiucd.  The  height  above  the  sea-Level  of  ihe 
difToreiit  depoaita  variw  froin  50  Ui  lOO  feet  more  or  less.  The  miy 
lofttu  npiK<nKi  til  he  a  mu-waeli  nccitmiilatioa  with  vegetable  ntattrr; 
&lso  the  diirkor  cnloiimi  Hurface  soil  with  roota  of  heather,  iito. 

llaiaed  sca-beaclieit  are  cominou  oa  the  isUud,  awl  u  tiien 
b©t.h^,  thdiiKh  of  great  interest,  do  not  form  the  subject  of  this  ftrtiitle, 
wfi  Jiass  on  to  the  hods  overljTng  them,  and  give  a  descriittiuu  of  llw 
flint  wejkjiuua  found  therein.  The  beds  lying  upon  the  giavcl  cno- 
tain  groat  numbers  of  Hint  Sake  implements,  eousisting  of  kmw, 
scrapers,  spCAr-points,  arrow-tips,  and  pointeil  instruments  for  Tarioo 
purtio:4efl,  such  as  piercing  skins,  bone.  horn.  etc.  Cores  and  nM 
flakes  were  fouml  along  with  the  tiuished  tools.  The  grester 
number  were  found  itt  different  depths  in  the  surfnce  "ti. 
from  3  inches  bo  13  inches  down ;  a  much  smaller  numW  vere 
got  from  the  undortyiug  bed  of  sandy  loam,  and  these  had  a  mocli 
older  appearance;  the  Hint  hod  become  white  and  o[>aque  in  its  suit- 
stance  and  an  ncberous  deposit  bad  formed  on  the  surface-  Tbe 
depth  at  wliicb  the  htlter  were  found  varied  from  1 8  inches  to  3  feet 

The  Hints  have  I'cpti  ck'i-ifi.Hl  a.sf^^tlows  :— 
200  Flint  Tools  and  Weapons. 

181  Broken  Implements  and  Flakes  which  had  been  rejected,  but  al! 
showing  design. 
15  Nuclei  or  Cores. 
66  Suudry  Chips, 
atotalof  4G2. 

Not  having  sufficient  time  to  fully  examine  the  gravel  beJv  I 
was  unable  to  detennine  whether  worked  Hints  occur  embeiltkii 
therein.  All  the  remains  enumerated  alwve  were  found  in  the  W^ 
at  a  lower  level.  The  Hints  found  are  ail  of  the  same  tj-jie  of  maDufaf- 
tnre  (although  they  must  differ  considerably  in  ago),  and  from  llw  f^'' 
of  cores  being  founrl  along  with  them  they  were  probably  made  oii  iH* 
spot.  The  situation  of  the  hill  leads  one  to  believe  it  to  have  l>eou 
long  freqncnted  by  man — it  rises  to  a  considerable  elevation  diref'ly 
from  the  sea.  and  fonns  a  good  point  for  obscnation  over  sea  au'' 
land,  and  commands  the  rocky  island  on  which  Peel  Castle  is  built- 
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The  Igneous  Rocks  of  Yorkshire  are  restricted  within  an  vea 
''^ordering  ou  tlie  north-west  and  northeru  bouadaries  of  ihe  connty. 
Volcanic  rocla,  both  coutemporaneoua  and  intrusive,  lu»»c  !ien 
repreeentntivea  whose  ages  may  be  fairly  well  deterininwi,  if.  W 
Clifton  Ward  has  suggested,  the  volcanic  aeries  of  the  Lake  District 
had  a  sub-aerial  origin,  at  the  same  time  as  the  L8Bdeili>  Fln^  »eff 
accumulating  in  the  Welsh  seas,  this  "marks  time"  for  tJie  con- 
temporaneous Volcanic  Rockj  extending  from  Ribblesdale  to  TeestWe. 
as  well  as  for  the  Borrowdale  Group  of  the  Lake  District,  of  "hirfi 
indeed  these  fonn  a  part,  the  easterly  and  south-easterly  fringe. 

The  Erupted  Itocks  of  Yorkshire  belong  to  two  younger,  Iwl 
widely  separated  epochs.  A  varied  serie-s  of  trap-dykes  cuts  tliron^ 
the  contemporaneous  Volcanic  Rocka  just  named,  all  along  the  line; 
behavuig  trausgressively  also  towarda  the  remaining'  Ordoviciwi  ««1 
and  Silurian  Groups  wherever  present,  but  never  intnidinc  inM  beds 
of  Carboniferous  age.  In  one  int^tance  where  we  find  the  uii.ilttri\l 
scar-limestone  wrapping  un  conform  ably  around  the  denude'!  ai'es 
of  a  protruding  dj-ke,  the  area  of  contact  presents  some  piiuts  nf 
interest,  as  we  hope  to  show.  Clearlj',  these  dykes  are  of  OM  Iii'J- 
sandatone  age,  and,  like  the  Volcanic  Hoeks  of  the  Borrowilals 
series,  were  erupted  during  a  period  of  elevation. 

The  youngest  Intrusive  Kocks,  the  great  Cleveland  DyVe. 
stretching  along  the  northern  limit  of  the  county,  we  shall  (-ee  reas>u 
for  as.signiiig  in  like  manner  to  a  period  of  elevation,  in  all  likelilioid 
of  Middle  Eocene  age. 

Mica-trap,  like  felstone,  trachyte  or  basalt,  is  a  term  c'Duvouii-'n' 
for  the  grouping  of  rocks  in  field  work,  to  which  indeed  it>  vajiue 
character  lends  it.self ;  hence  the  nomenclature  of  the  groups  \a>. 
until  recently,  been  wanting  in  precision.  Hocks  of  widely  diU'iTent 
mineral  constitution  have  been  included  under  this  bead,  indeed  ii  i> 
no  uncommon  experience  to  find  specimens  in  museums,  or  slides  fur 
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the  microscope,  owning  two,  three,  (ff  even  four  descriptive  titles  in 
succession,  indicating  the  opinion  of  the  describer  for  the  time  being. 
Of  these,  kersanton,  kersantite,  minette,  and  mica-syenite  may  claim 
brief  notice.  "  The  first  described  Kersanton  of  Brest  (Riviere  1844) 
and  the  Kersantite  of  the  Marklode  Vosges  (Delesse  1851)  are 
practically  indistinguishable,  though  Delesse  employed  the  latter 
term  for  Homblende-raica-diorite,  and  the  former  for  Mica-diorite  ; 
while  Rosenbusch  (1877)  restricted  Kersanton  to  Mica-Augite- 
diorite."*  Rutley  CStudy  of  Rocks,  p.  239,  1877),  regards  the 
presence  of  more  or  less  hornblende  as  marking  off  Kers:.ntite  from 
Kersanton,  but  later  he  abandoned  the  latter  term  altogether 
(Proc.  Geo.  Ass.  VII.  p.  114).  Minette  (Voltz  1828)  is  applied  to  a 
finely  grained  intimate  mixture  of  orthoclase  and  hornblende, 
enclosing  abundant  scales  of  mica.  These  rocks  pass  frequently  into 
thefelsite  series.  Bonney  (1884),  &c.  type,  suggesting  Minette  felsite 
and  Minette  trachyte  for  the  hemicrystalline  and  glassy  forms  respec- 
tively. The  Minettes  he  regards  as  a  small  outlying  group  from  the 
Syenites,  an  extreme  form  of  the  Mica-syenites;  and  the  Kersantites 
as  extreme  forms  of  the  Mica-diorites.  However,  not  seldom  is  the 
determination  of  the  felspar — orthoclase  or  plagioclase — in  this  group 
of  rocks  extremely  difficult ;  while  occasionally  in  the  series  of  Mica- 
traps  w^e  are  having  under  consideration,  we  shall  meet  with  examples 
in  which  both  are  found  associated,  iust  as  Rutley  and  Clifton  Ward 
have  done  in  the  allied  Mica-traps  of  the  Lake  District.  The  difficulty 
of  determining  in  some  cases  the  felspar  species,  in  others  the  pre- 
dominating felspar,  has  led  to  the  adoption  of  the  comprehensive 
term  Lamprophyre  (Gurnbel  1879),  in  the  sense  recommended  by 
Rosenbusch  (1886,  who  used  it  as  a  convenient  designation  for  the 
Mica-diorites,  and  the  Mica-syenites  with  their  intermediate  members 
whether  wholly  or  only  partially  crystalline. 


*  M  S.,  G^.  Lab.  Moseam,  Bojal  Sohool  of  Mines,  S.  EenBingrton. 

I  woald  gratefully  express  my  indebtedness  to  the  Soienoe  Department, 
and  especially  to  those  responsible  for  the  Geologioal  Laboratory,  for  the 
facilities  for  research,  without  which  this  series  of  papers  could  not 
have  been  attempted. — T.  T. 
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I. — Thb  Lauprophtrbs. 

(1)  In  the  picturesque  d»tes  lying  at  tlie  foot  of  Inglel-orongb, 
he  OrdoTicia.u  system  is  repre3eDt«d  by  its  middle  aod  upper  series- 
he  Borrowdale  and  the  Coniaton  Limestone  Dnniiis— in  aaiij 
'ortical  poaitioD.  with  the  mountain  limestone  renting  upon  theif 
ipturned  edges.  Aft*r  the  Chapel -le-Dale  Beck  has  flowed  put  tfae 
&st  green  slate  quany,  on  its  way  to  that  charming  health  resort, 
Dgleton,  it  cuts  through  a  felBpathic  ash-bed.  the  latest  memher  of 
lie  volcanic  series.  The  physical  transition  is  indicated  by  the 
iresence,  above  and  below  this  bed,  of  sedimentar}'  deposits  conast- 
ng  of  yellow  micaceous  sandstones  and  shales,  the  latter  gradailljr 
icqntring  a  calcareous  character,  until  finally  capped  by  the  fi»- 
liliferous  Coniaton  Limestone,  and  it^  superimposed  calcareous  abales 
extending  as  far  as  the  northern  fork  of  the  Craven  fault.  Jattin| 
»nt  boldly  into  the  stream,  from  the  receding  contorted  iiaia 
onning  its  left  bank,  we  meet  with  a  rock  of  some  hlstonol 
nterest,  as  it  was  first  described  by  Philips  in  1832.  and  is  the  only 
)n3  of  our  series  that  he  deemed  worthy  of  special  notice.  "Ti» 
somposition  of  the  fitone,"  he  says,  "  is  remarkable  and  nnoommeiL 
it  is  ,1  fine-grained  cr\-stallised  t'ompoimd  ■<{  red  f-rHpsr,  lijrlit- 
coloured  hornblende  and  mica,  occasionally  holding  large  mns.'^  of 
the  same  red  felspar,  with  broad  flakes  of  mica  in  them.  It  may  is 
well  be  called  hornblende  granite,  or  micaceous  i^yenite  as  green- 
stone." This  brief,  but  clear,  account  of  its  macroscopic  appearance, 
while  it  leaves  little  now  to  be  added,  impresses  one  with  thebigb 
degree  of  culture  to  which  the  observing  eye  had  been  trained  by  the 
fathers  of  geology,  long  ere  the  resources  of  microscopical  science  W 
been  called  in  to  solve  its  problems.  The  rock  forms  a  nearly  vertifsl 
dyke  with  parallel  walls,  intrusive  in  the  contorted  calcareous  shalee. 
The  dyke,  as  is  common  to  our  series,  can  be  traced  only  for  a  fe« 
yards  continuously  ;  at  low  water,  it  is  seen  to  end  ahniptly  alonjit 
joint-existing  prior  to  its  intrusion.  It  is  about  8  feet  thick,  and 
presents  a  hold  mural  face  to  the  south  some  9  feet  high ;  m 
additional  4  feet  below  being  descernable  in  the  water. 

Macroscopically,  hand  specimens  shew  a  small-grained  reddish- 
brown  rock  of  uniform  t^xtiire,  enclosing  nests  of  somewhat  larger 
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eeh-coloured  crystals ;  each  cluster  lying  within  an  envelope  of 
tlack  mica,  which,  in  optical  transverse  section,  forms  a  border  or 
rune  to  the  brighter  coloured  crystals  within.  The  crystalline 
{tnicture  is  finer  near  the  margins  of  the  dyke  than  in  the  middle 
fhere  the  nests  become  conspicuous.  A  few  blebs  of  iron-p3rrites 
thine  out  from  the  exposed  face.  The  joints  are  few  in  number, 
[jyiding  up  the  dyke  into  bold  cubical  masses.  Weathering  produces 
r  light-brown  earthy  face,  in  which  the  original  mineral  constituents 
le  no  longer  distinguishable. 

Microscopically,  the  most  prominent  features  on  a  polished  face 
le  the  sections  of  hornblende,  these  in  all  cases  being  best  seen  by 
^ect«i  Ught.  They  are  of  a  pale  greenish-grey  tint,  either 
lexagonal  sections  parallel  with  the  basal  plane,  or  longitudinal 
ections  parallel  to  the  face  of  the  long  prism  (Fig.  3).  By  trans- 
litted  light  (Fig.  1),  the  notable  character  is  the  entire  absence  of  a 
lassy  base,  the  whole  of  the  component  materials  being  well 
lystallised  out.  The  orange-red  felspar  crystals  are  very  uniform 
1  size,  with  their  rectangular  boundaries  sometimes  fairly  well 
efined.  They  yield  the  extinction  angles  of  ortboclase,  but 
enerally  the  crystals  are  much  altered  by  the  development, 
specially  when  in  contact  with  hornblende,  of  microfelsitic  matter 
olarising  (Fig.  5)  in  blue-milk  tints,  and  of  a  faint  greenish- white 
olour  by  reflected  light.  With  higher  powers  these  decomposition 
•roducts  are  seen  to  follow  the  lines  of  cleavage  (Fig.  4).  It  is 
reposed  to  recur  to  this  characteristic  structure  when  dealing  with 
be  incipient  schillerization  to  which  some  of  the  ingredients  of  these 
fica-traps  have  been  subjected.  The  hornblende  crystals  have  clear 
oundaries,  within  which  the  felspar  never  intrudes.  The  crystal- 
2ation  of  the  hornblende  preceded  that  of  the  felspar.  The 
haracteristic  cleavages  of  hornblende  are  only  faintly  indicated  in 
ransverse  sections  of  this  nearly  colourless  type,  which  is  no  longer 
ichroic  ;  nor  are  the  usual  fibrous  striations  to  be  detected  in  the 
)ngitudinal  sections.  The  mica,  which  is  plentiful,  and  remarkably 
:esh,  is  the  uniaxial  biotite,  giving  the  maximum  of  extinction 
etween  crossed-Nicols  when  viewed  at  right  angles  to  the  basal 
Jane.     The  hexagonal  plates  are  olive-brown,  transverse  sections 


J76  TATE:  TOEKSHIRE  PETROLOOr. 

taktn  ti/croaa  the  cleavage  being  a  little  p&Icr:  both  an  nna^ 
dichroic,  The  plates  are  very  free  from  microst- >pie  eaclojuns,  bat 
nameroiia  tr&nsparent  acicular  microlitbfl  and  globulites,  foUmiog 
three  directions  crossing  at  an  angle  of  60",  are  revealed  bj  higW 
inngiiificAtioii  (Pig,  6).  Where  disintegration  has  set  in.  *■.? ,  lUdtt 
cut  near  the  exposed  surface,  the  biotite  is  spotted  nith  ferric  oxida 
arranged  often  parallel  with  the  cleavage  plaoe«,  or  sraeiiicaQj 
within  the  basal  plates  (Fi^.  7  and  1 1 ).  Further,  the  platen  >re 
occasionally  bent  and  driven  apart,  with  their  cuds  frayod  mX, 
where  the  supporting  felspar  or  hornblende  has  been  dissiIreJ  oat 
Here  we  see  the  earlier  stages  in  the  disintegratiou  of  this  secondu^ 
biotite  (Figs.  13  and  13).  The  clusters  of  felspar  ciystaU  enflo«d 
by  mica,  noticed  in  the  hand  specimeas,  have  here  also  re]irp<ouU- 
tives  of  microscopic  dim'inaions  (Fig.  15).  An  incipieQi  foliation i» 
at  some  points  simulated  by  the  biotite  plates,  showing  a  twidemj 
to  arrange  themselves  parallel  with  the  margin  of  the  dyke,  u 
though  the  shearing  stress  had  here  been  more  intense,  Magnetits 
and  apatite  being  the  &rat  to  cryatalliEe,  are  included  withia  aU  tlK 
later-formed  minerals — the  former  appearing  as  oct^hednJ  p)ate«, « 
graiiulav  p,itc!if.H  (Fi-  -21),  and  th,'  Littir  in  ^!i:irp!y  (!.'titi.;d  .-A.^ndf^' 
hesagoual  prisms.  Much  of  the  maj,'tietite,  however,  in  the* 
sections,  especially  if  cvit  from  near  the  exposed  face  of  the  nxV 
appears  as  secondary  skeletal  crystals  (Figs.  1-2  and  14),  or  irregula 
plates  having  their  margines  converted  into  translucent  red  h»mi- 
tite  (See  Fig.  U,  or  opaque  brown  flecks  of  iimonite.  Spaneb 
distributed  rhombohedral  plates  or  grains  of  titaniferous  iron, 
occasionally  Burroundffli  by  an  opaque  border  of  leueosene  arcalw 
usually  associated,  jis  is  the  magnetite,  with  an  altered  con'lirinn  of 
the  biotite  as  previously  described  (Figs.  1  anil  12).  Among  the 
secondary  products  of  degradation  m.iy  be  noted  quartz  in  clear 
colourless  crj'stals,  or  crystalline  grains ;  scales  of  kaolin  opaque 
by  transmitted,  white  by  reflected  light ;  a  very  pale  green  mineral 
indefinite  iu  outline,  not  dichroio  and  not  polarising  ;  dolomite  in 
polygonal  grains  or  scattered  dust  strongly  chromatic  (rich  gwen 
and  pink  tints  under  crossed  Nicols)  ;  and  Specks  of  pyrites.  Lastly. 
calcite,  as  an  infiltration  from  the  overlying  carboniferous  limestone. 
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x>  identify  by  its  two  cleavage  planes  and  its  chromatic  effects, 
1  all  the  vacated  cavities  in  such  abundance  as  to  cause  the 
bo  eflfervesce  very  freely.     (Fig.  23). 

To  sum  up,  the  rock  then  is  holocrystalline,  its  essential  con- 
ints  being  orthoclase,  hornblende  and  biotite  :  it  is  therefore  a 
syenite.  So  far  as  is  known  it  stands  unique  among  British 
Its  nearest  allies  lie  in  the  mountains  of  the  Vosges.  We  may 
ire,  for  example,  the  specimen  and  slide,  No.  582,  in  the 
um  of  the  Geological  Laboratory,  Royal  School  of  Mines, 
insington  :  described  as  a  Mica-syenite  from  Cleury,  Vosges. 
ting  paragenetic  indications,  this  specimen  may  be  regarded  as 
d  of  what  our  rock  may  have  been  in  its  pristine  purity  ;  and 

is  stated,  the  Vosges  Mica-traps  perceptibly  alter  the  rocks 
which  they  come  in  contact,  the  analogy  may  be  further 
ded  inasmuch  as  our  Mica-syenite  dyke  metamorphoses,  the 
•ecus  sliales  towards  which  it  hades,  into  a  highly-crystalline 
bone  band,  some  two  inches  in  thickness. 
2)  On  an  inspection  of  the  six  inch  Ordnance  Sui-vey  Sheet,  No. 

will  be  seen  that,*about  350  yards  below  Pecca  Steps,  Thornton 
bends  eastward  towards  Manor  House.  The  bed  of  the  stream 
med  in  part  by  a  trap  dyke,  extending  for  several  yards  from 
ist  end  of  this  bend.     It  is  difficult  of  access  save  when  the 

is  very  low,  only  a  small  portion  of  the  dyke  lying  exposed, 
•  a  tree,  upon  the  north  bank  of  the  stream, 
tfacroscopically,  this  rock  has  a  somewhat  fullers-earth  like 
ranee,  due  to  the  mixture  of  a  greenish-grey,  with  a  creamy- 
red  earthy  decomposition  product,  the  former  probably  after 
B,  the  latter  felspar.      Along  the  southern  boundary  of  the 

it  is  of  a  steel-grey  tint,  the  plates  of  black  mica  here  being 
isible.  The  calcareous  shales  in  contact  therewith  have  assumed 
jtalline  aspect. 

ificroscopically,  along  with  a  profuse  development  of  biotite  in 
trix  of  grey  decomposition  products,  we  have  in  abundance 
DS  which,  at  first  sight,  suggest  pseudomorphs  after  Olivine 
16, 17)  and  Nepheline  (Fig.  18.9.  See  also  Fig.  2).  There  are 
iications  of  hornblende  by  reflected  light,  nor  can  any  outlines 
(par  be  made  out.     We  shall  return  to  this  shortly. 
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(3)     If  the  strike  of  the  above  dyke  be  prolonged  onder  Mumt 
House  to  Dale  Bock  it  eouaects  with  a  third  Mica-trap  dyke  iboul 
20  yards  lower  down  that  stream  thao  our  dyke  No.  1,  mnmng 
parallel  therewith,  and  liHring  like  it,  a  slight  hade  to  the  »>uttL 
The  exposed  rock  mass  is  about  15  feet  long,  8  feet  in  Iieigtit,  mi 
5   or  6  feet   in  breadth,  and  it  is  interesting  as  being  the  mut 
Boutlierty  exposure  known  of  Mica-trap  in  the  British  Island*.    Thi» 
dyke  was  extremely  puzzling,  especially  along  its  northern  bounil;ii7, 
where    it   presents    au    appearance  which,    for  a  long  time,  tu 
interpreted    aa  that  of  a  decomposed  spherulitic  rhyohle.  »!udi  ' 
iudbed  in  numerous  hand  specimens  collected  at  various  times  it  J 
closely  resembles:   Bow -structure;  impure  Kaolin  alternating  witi  | 
chalcedony  in  concentric  layers  or  envelopes  enclosing  a  central  bbek  | 
degradation  product,  with  other  indications  all  pointing  to  thii  I 
conclusion. 

But  the  microscopic  appearance  (Fig.  20)  does  not  coafirm,  nor  I 
is  tlie  Rilica  sufficiently  abundant  to  sustain  this  reading ;  and  indeed  j 
repeated  surveys  of  the  junction  in  atu  have  sufficed  to  demongtnti  j 
that  considerable  reaction  has  taken  place  between  the  dyke  and  &I 
inti^uous    hil       tlip  niitnl  jittr  hiiije    iblitsratiiig  the  line  of  " 
c  itw.t   -il  ]i„  111  ^t    f  the  t\|  i^uiL   wl  lit,  itt  oneortwopoiot-?  ffhiffi 
it  remains  visible  it  is  e\tremel)    irregular  and  eroded,  the  twu 
having  eaten   into  each   other  periistentlj       The    simulation  of 
spherulitic  strutture  alluded  to  is  due  to  the  fact  that  thehigMv 
contorted  gnarled  effects    superimposed  upon  the  original  bedding' 
planes,  being  more  or  less  retame  1  hive  formed,  as  it  were,  an  initial 
path  along  which  the  alteration  of  the  shales  has  travelled. 

This  trap  both  macro-  and  microscopically,  a  little  way  from  it< 
northern  boundary,  is  identical  with  our  dyke  No.  2,  showing  it*' 
the  latter  also  owes  its  alteration  to  the  interaction  of  the  trap  and 
the  contiguous  shales.  Where  the  removal  of  the  biotite  has  been 
completed  the  rock  is  vesicular,  but  along  it-s  southern  margin  it  i' 
less  decomposed.  Some  twelve  feet  from  the  stream  this  fw* 
resembles  the  contiguous  dyke  No.  1,  that  is,  it  consists  of  an  intimate 
mixture  of  red-felspar  and  black-mica,  the  latter  much  more  abundant 
than  we  found  it  in  our  first  dyke:  but  on  the  other  hand  a  polish^ 
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Ru&ce  shews  horn-blende  to  be  entirely  wanting.  Throughout  the 
lections  of  these  dykes  these  two  minerals  are  so  constantly  present 
tdatively  in  inverse  ratio  as  to  justify  the  inference  that  the  ingre- 
lients  of  the  biotite  have  been  derived  from  the  bleached  hornblende. 

Are  these  three  dykes  then  related  ?  The  study  and  comparison 
)f  an  extensive  series  of  slides  may  enable  us  to  attempt  an  answer 
x>  this  enquiry.  The  first  slide  prepared  (in  1879)  from  near  the 
nirface  of  dyke  No.  1  was  so  much  decomposed  that  it  became 
lecessary  to  obtain  deeper-seated  and  better-preserved  specimens. 
[f  we  arrange  in  groups,  «ay  (1)  Slides  well  preserved  from  dyke 
So.  1 :  (2)  surface  of  dyke  No.  1  :  (3)  Best  preserved  south  side  of 
lyke  No.  3:  (4)  Slides  taken  from  south  to  north  of  dyke  No.  2; 
we  shall  find  an  insensible  gradation  in  the  modifications  which  the 
sssential  constituents  of  the  primary  hoUocrystalline  Mica-syenite 
lave  undergone 

The  slides  of  group  (1)  we  have  already  described  as  consisting 
)f  clearly  outlined  orthoclase,  bleached  hornblende  and  fresh  biotite. 
jroup  (2)  show  decomposing  hornblende  difficult  of  identification, 
irith  relatively  more  biotite  than  is  found  in  the  previous  group. 
rhe  slides  of  group  (3)  are  devoid  of  honibleude,  and  rich  in  biotite. 
rhe  felspar  in  each  case  becomes  less  and  less  definite,  both  in  outline 
ind  colour.  In  slides  of  group  (4)  the  individuality  of  the  felspar 
rrystals  is  gone,  while  of  hornblende  there  is  no  further  trace. 
Finally,  the  four  groups  show  conclusively  that  tlie  apparent  pseudo- 
norphs  after  olivine  (Figs.  IG  and  17),  are  produced  by  the  decom- 
x>sition  of  the  clusters  of  bejit  and  separated  phites  of  biotite,  as 
Kjen  in  transverse  sections  (Figs.  12  and  13)  ;  while  the  appearance 
>f  a  cross-section  of  zoned  nepheline  (Figs.  18  and  19),  compare 
Fig.  8,  9, 10,  and  11)  is  simulated  by  the  decomposition  products  of 
imilar  plates  when  viewed  in  the  direction  of  the  main  axis.  Inter- 
nediate  stages  are  usually  present  (Figs.  21,  22,  and  23).  From 
hese  petrographical  observations  we  are  led  to  infer,  that  were  we 
0  follow  these  three  dykes  down  to  their  origin,  we  should  find 
hem  springing  from  a  common  magma. 
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EXPLABATION  OF  PLATES. 

All  the  figures  were  drawn  with  earners  1a(u<U 
light,  unless  otherwise  slated. 

^  Plate  18a 

,  1.   Mim-Bjoiiite.     About  100  yards  belo 
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BecV,  Ingleton.  x  ML 
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leport  on  the  buried  cliff  at  sewbbby,  near  bridlington. 

by  g.  w.  lamplugh. 

Introduction. 
During  the  course  of  my  enquiries  into  the  geology  of  this 
ighbourhood,  I  learnt  that  the  tusk  of  an  elephant  had  once  been 
ind  in  the  cliff  near  Bridlington  Quay  by  some  fishermen,  and 
ought  out  one  of  the  men,  and  questioned  him  as  to  the  discovery. 
5  told  me  they  found  the  tusk  in  a  bed  of  soft  sand  at  the  bottom 

the  cliff  near  where  the  chalk  ends,  about  two  miles  east  of 
idlington  Harbour,  opposite  the  village  of  Sewerby ;  but,  when  I 
me  to  examine  the  section,  I  could  find  no  bed  like  that  described, 
ough  I  noticed  that  the  chalk  ended  very  abruptly,  and  also,  that 
Dugh  the  lower  part  of  the  cliff  was  much  obscured  by  slipped  drift, 
2re  were  indications  of  beds  between  the  boulder-clay  and  the 
alk.  I  called  attention  to  the  discovery  in  a  paper  on  "  The 
eeton  Shell-bed "  (in  Geological  Magazine,  Dec.  II.,  Vol.  VIII., 

174),  and  suggested  that  the  remains  had  been  obtained  from 
lae  unexposed  bed  which  underlay  the  boulder-clay. 

The  lower  part  of  the  section  remained  masked  by  slips  till 
e  winter  of  1883-4,  when  the  sea  cleared  away  much  of  the 
iplaced  stuff,  and  revealed  the  long-looked-for  bone-bed.  I  was 
st  apprised  of  this  by  one  of  the  fishermen  who  had  made  the 
avious  discover}^  who  came  to  tell  me  that  there  were  two  bones 
the  cliff.  I  examined  these  bones,  and  thought  that  the  greater 
rt  of  a  skeleton  might  lie  concealed,  and,  not  then  having  leisure 
self  to  excavate  the  bed  I  acquainted  my  friend  Mr.  J.  R. 
)rtimer,  who  at  once  sent  workmen  to  extricate  the  remains, 
e  bones,  however,  proved  to  be  isolated  and  disconnected,  and  not 
mbers  of  a  series  ;  nor  were  they,  as  I  had  surmised,  the  bones  of 
I  elephant  whose  tusks  had  been  found,  but  were  referable  to  Bos, 
Bison. 

No  further  exploration  was  made  at  this  time,  but  a  few  months 
er  Mr.  Clement  Reid  of  the  Geological  Survey,  who  was  at  work 

the   Holdemess  drifts,  visited  the  section^  and  finding  it  of 
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importftnce,  had  a  cutting  mftde,  to  show  the  sequence  of  t\ie  Wi 
He  iffcerwftMs  gave  a  sketch  ftnd  short  description  of  the  plwf  U 
hia  most  admirahle  Memoir  au  HoMeruess,'^  which  is,  so  fir  w 
kimw.  the  first  and  only  ptihlishcd  account. 

Acting  on  Mr.  R«id's  enggestiou,  that  further  invcst^m 
should  be  made,  the  Yorkshire  Geological  Society  granted  last  spriiig 
the  anm  of  £I0  towards  the  expenses  of  more  extended  wtc*viiiou; 
and  it  has  been  my  very  agrccahle  rlnty  to  assist  my  frii'tiil  iud 
iiuighhoiir.  Mr.  Thomas  Boynton  (late  of  Ulrome),  in  the  supniib 
toudfiice  of  this  work. 

Before  we  eoiild  commence,  it  was  necessary  to  obtain  d« 
Iiermission  of  the  Lord  of  the  Manor  and  owner  of  the  land  on  tlw 
adjacent  cliff,  the  Rev.  Yarbiirgh  Lloyd  Greame,  of  Sewerby  Hou* 
and  the  warmest  thanks  of  the  society,  and  of  all  interesteil.  an 
duo  trt  that  gentleman  for  hia  conrteoiia  acquiescence  in  our  scheme. 

Wo  started  to  excavate  with  two  workmeu  on  the  20th  of  July 
last,  and  with  two  more  on  the  2dth,  and  worked  on  until  the  6lli  of 
August,  when  the  section  was  visited  hy  the  members  of  the  society. 
Wfl  first  cut  a  trench  from  the  shore-line  into  the  cliff  at  riijlit' 
angles,  so  as  to  show  as  complete  a  section  as  po.*siUi>,  ami  then 
oxcavaleil,  for  the  space  of  about  iO  feet,  tho  deposits  ami  tjl«s 
which  were  banked  against  a  buried  clitf  of  chalk,  reve.ilin^'n  ver>' 
clear  and  iiistroctive  section,  as  sliown  in  the  sketch  (Fi;;.  -'■ 
Durin.^'  the  course  of  this  work  a  verj-  hirge  numl)cr  of  bone-:,  twlh. 
and  other  remains  were  unearthed,  which,  by  a  vote  of  the  :ioi'iity. 
have  been  presented  to  the  Museum  of  tlie  Yorkshire  Philosftpliiral 
Society  at  York,  on  condition  that  tliey  be  kept  tojrether  in  a  seysMte 
casQ  as  "  The  Sewerhy  Collection." 

As  Ancient  Shore. 

The  chalk  which  fonns  the  liold  headland  of  Flauibro',  i*'" 
abru]>tly  on  the  soTith-we.st  in  an  aucient  sea-clilT.  This  cliff  raakfs 
110  feature  at  the  surface,  for  the  boulder-clays  and  gravels  which  lie 
so  thick  above  the  chalk  ou  the  south  side  of  the  lieadland,  purt'ii 
on  and  obliterate  the  escarpment,  so  that,  were  it  not  for  tlie  foa--i- 
•  GeologiMl  SoTTey  M«moir :  HoMei-nesa  ^  pp.  <T-49. 
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section,  we  should  remam  igDorant  of  its  existence.  It  ia  easily 
traceable,  however,  in  the  cliff  near  Sewerby,  and,  under  favourable 
conditions  when  the  slipped  drift  which  obscures  the  section  is 
washed  away,  there  is  to  be  seen,  banked  agaiust  the  baried  cliff,  a 
series  of  deposits  older  than  the  boutder-clay  which  lies  above  the 
chalk.  These  beds  contain  a  profusion  of  mammaliaQ  and  other 
remains,  and  differ  from  anything  known  elsewhere  on  the  coast- 
The  series  comprises,  in  ascending  order,  A.  an  old  sea-beach. 
B.  on  old  land-surface.  C.  a  mass  of  blown  nand  ;  and  these  will 
be  separately  described.  The  sea  is  now  cutting  back  obliquely  into 
the  ancient  shore-line,  the  recent  chalk-cliff  joining  the  old  chalk- 
cliff  at  a  slij^ht  angle,  but,  ob  in  the  new  so  in  the  oM,  there  have 
evidently  been  many  little  bays  and  recesses,  so  that  the  trend  is  by 
no  means  regular,  and  may  at  any  time  change. 


Top  Soil 2  to  3  ft. 

3b.  Wd!-b«dd«dCbB]k.OTaTel,  "The  Sowarby  Gravel,"  about  12  « 

3a.  Brown  Boalder-cUy  ...  ...  ...  „  Ifi  n 

3b.  StniUfi«d  Seam  of  Silt  and  Orarel    ...  ...  ...         1  to  2  „ 

E&  Duk  Bonlder-cla;  ...  ...  ...  ...  12  „ 

4.    BoDgh  Cbalk  Babble  „ 1  to  3  „ 

C.    Clean  Blown^snd...  ...  ...  ...  ...  BbootSSft. 

B,    Clajey  CbaUc-wub :  an  old  luid-ntfaoa        ...  S  „ 

A.    Old  ScB-beach  of  rolled  chidk  pebb1«s  ...  ...       „       6  „ 

X.    Aadent  Olift  of  Chalk ...  ...  ...       „      8.5  „ 


Fie. 

Fig. 


Nicola. 

6.    Biodte  mica 
tiona. 
:.  7.  Do. 

;.  8  to  11.      Di). 

iDgeil  in  relntliju  to  tlie  basal  p\aa 

12.  Biutite  mica.     Bent  plates, 
magnetite. 

13.  Do.       Bent  and  fraym 
inagiiitieil. 

14.  Magnetite.     Skeletal  cryataL 
Plate  20. 

15.  Felspar  cluster  enclosed  by  bi 
IG.  Fictitious  pseudomorj'bs  aftei 
IT.  Do. 
18.  Do.      after  zoned  m 

Do.  do. 

20.  Calcareous  shale*,  altered  by 

21.  Biotito     plate    passing    to 
stage. 

22.  Do.  do.  Oli 

23.  Calcite  infilling  cavity,  lined 
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port  on  the  buried  cliff  at  sewbrby,  near  bridlington. 

by  g.  w.  lamplugh. 

Introduction. 
During  the  course  of  my  enquiries  into  the  geology  of  this 
bbourhood,  I  learnt  that  the  tusk  of  an  elephant  had  once  been 
d  in  the  cliff  near  Bridlington  Quay  by  some  fishermen,  and 
ight  out  one  of  the  men,  and  questioned  him  as  to  the  discovery. 
x)Id  me  they  found  the  tusk  in  a  bed  of  soft  sand  at  the  bottom 
he  cliff  near  where  the  chalk  ends,  about  two  miles  east  of 
lington  Harbour,  opposite  the  village  of  Sewerby ;  but,  when  I 
e  to  examine  the  section,  I  could  find  no  bed  like  that  described, 
igh  I  noticed  that  the  chalk  ended  very  abruptly,  and  also,  that 
igh  the  lower  part  of  the  cliff  was  much  obscured  by  slipped  drift, 
e  were  indications  of  beds  between  the  boulder-clay  and  the 
k.  I  called  attention  to  the  discovery  in  a  paper  on  "  The 
jton  Shell-bed"  (in  Geological  Magazine,  Dec.  II.,  Vol.  VIII., 
74),  and  suggested  that  the  remains  had  been  obtained  from 
B  unexposed  bed  which  underiay  the  boulder-clay. 
The  lower  part  of  the  section  remained  masked  by  slips  till 
winter  of  1883-4,  when  the  sea  cleared  away  much  of  the 
laced  stuff,  and  revealed  the  long-looked-for  bone-bed.  I  was 
,  apprised  of  tliis  by  one  of  the  fishermen  who  had  made  the 
rious  discover}',  who  came  to  tell  me  that  there  were  two  bones 
lie  cliff.  I  examined  these  bones,  and  thought  that  the  greater 
.  of  a  skeleton  might  lie  concealed,  and,  not  then  having  leisure 
elf  to  excavate  the  bed  I  acquainted  my  friend  Mr.  J.  R. 
timer,  who  at  once  sent  workmen  to  extricate  the  remains, 
bones,  however,  proved  to  be  isolated  and  disconnected,  and  not 
ibers  of  a  series  ;  nor  were  they,  as  I  had  surmised,  the  bones  of 
elephant  whose  tusks  had  been  found,  but  were  referable  to  Bos, 
haon. 

No  further  exploration  was  made  at  this  time,  but  a  few  months 
r  Mr.  Clement  Reid  of  the  Geological  Survey,  who  was  at  work 
the  Holderness  drifts,  visited  the  section,  and  finding  it  of 
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imporUnre,  had  a  cutting  maHe,  tfl  show  the  sequence  of  tt^Wt 
He  after«t«^3  gave  a  sketch  and  short  description  of  the  plu*  in 
his  moat  adtuirtil'le  Memoir  on  Holderuess,*  which  is,  so  £ir  u  I 
know,  tlie  first  and  only  published  aoeouDt. 

Acting  on  Mr.  Reid'a  suggestion,  that  further  inTestiptioBi 
flhould  be  mfidi!.  the  Yorksliire  Geo!ogi<;«I  Society  granted  ksl  siiring 
the  sum  of  £  10  towanls  the  expanses  of  more  extended  excuviitinB ; 
and  it  has  been  my  very  agreeable  duty  to  assist  u>y  fiiend  ie3 
neighbour,  Mr.  Thomas  Boynton  (late  of  Ulrome),  in  the  sapera- 
tondenoc  of  this  work- 

Beforo  we  could  commence,  it  was  necessary  to  obtmn  1^ 
peniiission  of  the  Lord  of  the  Manor  and  owner  of  the  laud  on  llw 
adjacent  cliff,  the  Itev.  Yarburgh  Lloyd  Greame,  of  Sewcrby  Ihiiisp, 
and  the  warmest  thanks  of  the  society,  and  of  all  intere$t?il,  m 
due  to  that  gentleman  for  hia  courteous  ac<iuiescence  in  our  sfhenr. 

We  started  to  excavate  with  two  workmen  on  the  20tii  "f  July 
lost,  and  with  two  more  on  the  2fith,  and  worked  oq  until  the  CitJi  li 
August,  when  the  section  was  visited  by  the  meuibera  of  the  Bx-ictj. 
We  first  cut  a  trench  from  the  shore-line  into  the  Hiff  »i  rii-W 
angles, "so  as  to  show  as  coiupleto  a  section  as  p.i^sibK',  nn.l  tbi'n 
excavated,  for  the  space  of  about  40  feet,  the  dejio.^iis  am!  tul'ii 
which  were  banked  against  a  buried  cliff  of  chnlk,  rcvealiui,' ^  very 
clear  and  instnictive  section,  as  shown  in  the  sketch  (,Fi.;'.  f 
During  tlie  course  of  this  work  a  very  large  number  of  bfiiics,  ti'-'fli. 
and  other  remains  were  unearthed,  which,  by  a  vote  of  the  siir-iitv. 
have  been  presented  to  the  Museum  of  the  Yorkshire  ]'!u!iiS'i]i!iii'3l 
Society  at  York,  on  condition  that  they  be  kept  tojiether  iu  a  si-^wmtp 
case  as  "  The  Sewprby  Collection." 

An  Ancient  Siiobf. 

The  chalk  ivliich  forms  the  bold  lieadlaud  of  Flanibw'.  .lui; 
abrujitly  on  the  south-west  in  an  ancient  sea-cliff.  This  cliff  mak^ 
no  feature  at  the  surface,  for  the  boulder-clays  and  pravels  whidi  fc 
so  thick  above  the  chalk  on  the  south  side  of  the  headland,  swrtp 
on  and  obliterate  the  escarpment,  so  that,  were  it  not  for  the  coa^i- 
*  Geological  Snrve;  Memoir:  HotilerDesG:  iip.  4' -13. 


LAMPLOOH  :  BUHIKD  CtlPP  AT  SEWEHBT.  383 

section,  ve  should  remain  igaorant  of  its  existence.  It  is  easily 
traceable,  however,  in  the  cliff  near  Sewerby,  and,  under  &vounible 
conditions  when  the  slipped  drift  which  obscures  the  section  is 
washed  nway,  there  is  to  be  seen,  bankcil  against  the  buried  cliff,  a 
series  of  liepoaits  older  than  the  boulder-clay  which  lies  above  the 
chalk.  These  beds  contain  a  profusion  of  mammalian  and  other 
reroains,  and  differ  from  anything  known  elsewhere  on  the  coast. 
The  series  comprises,  in  ascending  order,  A.  an  old  sea-beach. 
B.  an  old  land-surface.  C.  a  mass  of  blown  sand  ;  and  these  will 
be  separately  described.  The  sea  is  now  cutting  back  obliquely  into 
the  ancient  shore-line,  the  recent  chnlk-clifT  joining  the  old  chalk- 
cliif  at  a  slight  angle,  hut,  as  in  the  new  so  in  the  old,  there  have 
evidently  been  many  little  bays  and  recesses,  so  that  the  trend  is  by 
no  means  regular,  and  may  at  any  time  change. 

Clifftep 


Beaek 


Top  SoU 2  to  3  ft. 

Sb.  Wdl-beddodCbnlkOiarel,  "The  Sewerb;  Gravel,"  about  12  „ 

3k.  Brown  Bonldar-cla;            ...           ...           ,.,            „  16  „ 

3b.  Stratified  Seun  ot  Silt  and  Orarel    ...           ...           ...  1  to  2  „ 

8c.  Daik  Bonldei-cla;             ...           ...           ...           ...  12  „ 

4.    Boogb  Chalk  Babble          ...           ...           ...           ...  I  to  3  „ 

C.    Clean  Blown-Mnd...  ...  ...  ...  ...   about  26  ft. 

B.    CIb;^  Chalk-wub:  an  old  land-tatftoe       ...           ...  „       6  „ 

A.    Old  Sea-beach  of  rolled  chalk  pebbles           ...           ...  „       6  „ 

X.    Ancient  OliS  ot  Ohklk  ...            ...            ...  n      85  „ 


3H4  LAMTLUoa:  nrniED  cliff  at  sbwbrbt. 

Tlie  total  height  of  the  pre^nt  cliS*  &t  this  pliiM  ib  about 
75  fe«t,  but  the  buried  cluilk  uliff  has  s  height  nf  only  about  So  ftift. 
the  remaining  40  fcct  consisting  of  tho  overlying  glftcial  beds.  Thete 
beds  ftre  not  clearly  expoeed,  but  seem  to  be  as  in  the  jireoslin)} 
complete  section  (Fig.  2).  wherein  are  shown  the  beds  &oni  tup  to 
bottom  of  the  cliff. 

The  beds  lying  above  .the  old  cliff  need  not  be  more  particuWljr 
described  in  this  repurt,  hut  I  shall  hive  occasion  to  refer  t*  iheni 
^n  in  considering  the  ago  of  the  underlying  depoats.' 


i 


A.    Tub  Old  Sea-beach. 
In  nur  e-tcavation  we  always  found,  at  the  bottom,  re.stiiig  oi 


floor  of  solid  undisturbed  chalk  and  abutting  against  the  has-;  of  the 
old  cliff,  a  sca-boiwh  of  rolled  blocks  and  pebbles  of  chalk  aitli  u 
little  sand,  having  a  thickness  of  from  3  to  5  feet.  Wliew  il 
lay  lowest  the  bottom  of  thi*  bed  was  just  below  the  present  high  w»ter 
mark,  so  that  ita  upper  layers  were  generally  slightly  above  the  Icwl 
of  the  highest  tides,  but  only  so  slightly  that  a  stormy  s<u  might 
yet  overwhelm  it.  I  think,  however,  that  &  slight  elevation  of  the 
land  or  withdrawal  of  the  sea  is  indicated,  for  the  waves  seein,  in  M 
times  as  now,  to  have  reached  to  a  hifjhcr  level  thau  the  sliiuglf. 
tlic  cliff  being  sea-worn  for  two  or  thi-ee  feet  above  the  Wai'l'- 
lu  one  jiliice  we  uncovered  a  short  shallow  cave,  a  little  "'er 
a  foot  in  diameter  and  three  or  four  feet  in  leuf,'th,  wliii'li 
the  waves  had  hollowed  out  iti  the  face  of  the  cliff.  Among  tlie 
shingle  wer3  many  rolled  bones  both  of  mammals  and  of  fish,  thtJ* 
l>eing  most  jilentiful  close  to  the  cliff-foot,  whither,  being  li^lil^' 
than  the  stones,  they  had  evidently  been  flung  by  the  breakers  i"' 
a  rough  coast.  A  few  marine  shells  were  found  in  the  sandy  layers 
{see  list  below),  aud  many  of  the  chalk  blocks  were  perforatcil  l'}' 
I'holat,  Saxieava,  or  Cliona,  hut  the  shells  had  in  all  cases  decavc' 
out  of  the  boring. 

Though  the  chalk  of  the  adjoining  cliff  contains  no  flint,  w 
do  the  cliffs  anywhere  on  the  south  side  of  the  headland,  there  wa^i  a 

"  Uolderuess."  or  fflj 
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ottering  of  flint  pebbles  among  the  clialKy  shingle ;  but  all  the 
ints  we  found  had  come  from  the  Yorkshire  chalk,  and  among  them 
lere  were  none  of  the  foreign  red  and  black  flints,  such  as  occur 
lentifiilly  in  our  boulder-clays,  so  that  the  pebbles  have  no  doubt 
rifted  along  the  coast  from  the  north  side  of  the  headland,  or  have 
Ben  brought  by  fresh  water  down  the  Boynton  valley.  Foreign 
ebblea  were  not,  however,  absent,  for  at  rare  intervals  we 
irew  out  worn  fragments  of  sandstones,  quartzites  and  basalts  ;  but 
lese  erratics  were  very  scarce,  forming  only  an  infinitesimally  small 
roportion  of  the  whole,  and  the  largest  was  no  larger  than  a  child's 
enched  hand.  Fragments  of  a  black  carbonaceous  shale,  such  as 
»urs  in  some  of  the  estuarine  beds  of  the  Oolite,  were  rather  more 
entiful,  and  we  rarely  passed  a  day  without  finding  three  or  four 
eces  of  it ;  this,  being  very  light,  may  have  drifted  along  the  coast. 

B.    The  Old  Land-surface. 

Resting  on  the  old  beach  was  an  irregularly  stratified  mass  of 
arly  clay,  with  sub-angular  lumps  of  chalk  and  thin  streaks  of 
ind,  evidently  talus  and  rain-wash  from  the  impending  cliff*, 
his  indicates  that  the  sea  no  longer  reached  the  cliff,  the  change 
iving  been  very  gradually  brought  about,  as  was  shown  by  the  way 
.  wliich  the  lower  part  of  the  rain- wash  intercalated  with  the  old 
«ich  Bones  were  rarer  in  tliis  deposit  than  in  the  beds  below,  but 
curred  here  and  there  in  the  clayey  layers,  along  with  numerous 
nail  laud-shells  and  obscure  traces  of  vegetation.  Remains  of  fish 
ere  of  course  absent,  but  we  found  a  tooth  of  a  small  rodent, 
•obably  the  vole,  and  several  birds'  bones,  besides  the  remains  of 
le  larger  mammals. 

The  thickness  of  this  bed  close  to  the  old  cliff  was  from  four 
»  six  feet,  but  it  thinned  rapidly  as  it  left  the  cliff,  and,  at  a  distance 
'  from  5  to  10  yards,  generally  disappeared  by  dovetailing  into  the 
own  sand,  into  which  it  also  passed  gradually  upwards.  It  has 
idently  accumulated  in  the  sheltered  hollow  between  the  sand- 
mes  and  the  cliff,  and  is  of  peculiar  interest  as  affording  us  the 
ily  land-surface  yet  known  in  our  Yorkshire  coast-sections. 
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C.    The  BL0WS^5AKDS, 

A  mass  of  clean  yellow  wviid  without  admixture,  save  for » Iw 
angular  hlock^  nf  falleu  chulk,  and  an  occasiou&l  bone,  oreTlajiiir^  tlie 
chaUc-waah  anil  was  Innkuil  up  against  tlie  old  cliff  to  its  full  hei^t. 
even  pneaing  in  places  over  itJ*  brow.  Id  this  ina.^  there  were  obsture 
liuddiug-pliiues  which  ilii)pcd  down  towards  the  clilT,  jiiuiting  tbt 
the  sand  at  first  wcumulnted  as  a  lii^h  dune  fringing  the  cliff,  but 
aiVerward»  filled  up  the  hollow  nnd  drove  ou  over  tlie  «)e[nng 
wold.  Aa  in  the  old  heocU,  so  here,  there  were  evideuca*  of  violent 
and  persistant  storms  from  the  south,  or  from  some  (inarter  betvrcii 
south-west  anil  south-east.  The  sand  Ilis  been  driven  agiuii.it  the 
hard  chalk  for  so  long  and  with  such  forL-c  that  the  whole  face  uf  the 
ctift  WoA  been  beautifidly  smoothed  and  rounded,  as  1  liave  attenipttd 
to  allow  in  my  sketch.  Mr.  I{«id  has  already  pointed  out  W 
striking  is  the  contrast  between  this  smooth  outhne  and  the  nigged 
angular  features  ofthe  adjoining  receutcliff.  1  think  that  the  actimi 
of  a  sand-Iadeu  blast  would  not  alone  produ<}e  this  differonce,  uoleti 
there  were  also  a  more  or  lees  complete  a'lseQoe  of  Croat,  but  to  tUl 
I  shall  revert  later- 

Th.;s.-  blnwn  s^.iiiii  luiiy  oiico  have  k-cri  niUL-h  thlA^r,  W 
perhiips  have  oxteudud  for  some  distance  over  the  surface  of  the 
clulk,  hut  they  are  now  cleanly  cut  out  at  the  ti>p  of  the  flifl'  Kv 
the  clialky  rubble  (4)  which  is  nearly  coutinuon.s,  over  the  cIliR 
and  seems  to  form  the  base  of  the  drifts. 

The  t'lacial  beds  above  the  blown  sands  cfintaiii  no  conwa- 
poraneous  fossils — uidess  indeed  a  few  fragmentarj*  shells  ia  ^^^ 
boulder-clay  be  so  considered. 

The  Fossils. 

Among  the  fossils  found  the  following  have  already  been  reiMj!- 
nized,  and  it  is  possible  that  when  the  collectiou  lias  been  put  iu  i?"*! 
order,  and  tJioroughly  e-xaniined,  additions  may  be  made  to  the  lift 

The  asterisks  iu  the  columns  indicate  iu  which  bcnl  tliefowil 
was  found. 

The  only  fossils  before  recorded  are  Cervus  meyacei-of,  aud  C'* 
or  Biaon,  by  Mr.  C.  Reid. 
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thooks  are  due  to  Mr.  Clement  Reid,  &nd  to  Mr.  H.  M. 
er,  for  their  kind  assistance  in  makiof;  this  list. 


Rtppopotamaa. 

The  Hone. 

The  Irish  Elk. 


Land  Moli.dsc*. 


The  Periwinkle. 
The  Of  Mer 

The  Srnmol 


Foni  molars,  three  fiom 
the  old  beach,  and  ons 
from   the  blown  tand ; 

long  to  the  Mammoth, 
the  others  ptobabiy  to 

E    BDliquaB. 

Three  or  foitr  moIarB,  and 
portion  ot  a.  lower  jaw 
A  bndl;  preferred  task.  ' 
A  BlDgle  tooth. 
Teeth,  lower  jaw.  &o, 


I 


Han;  bones. 


loJiuiiteiJ  by  gnawed 

Three  or  four  limb  bo  nea 
Portion  of  a  jaw. 
Vertebral,   and   bonee   o( 
the  head  abandnnt. 


Indicated  bj  iMriugB  oalj'. 


;  bones,  except  when  from  the  tlrier  parts  of  the  blown-aan<l, 
y  aoft  and  friable,  anfl  wero  generally  so  cni,sheil  and  fractured 
vas  very  difficult  to  remove  them,  litis  was  no  doubt  in 
tfl  the  quantity  of  fresh  water  wiiich  has  flowed  out  of  the 
d  percolated  through  the  lower  part  of  thi.?  section  on  its 
he  beach,  where  it  yet  fornix  a  series  of  fine  nprings  on  tlie 
!.  In  the  old  beach  the  bones  wore  generally  water-worn  and 
,  as  might  bo  expected,  and  this  was  also  aometimea  the  case 


3BS  LAHFLUOH  :   BUBIED  CU7F  AT  SEWEKBT.  I 

ill   tlie  olialk-wuati,  but   in  the  blown-aand  tliey  were  ft^utulj    1 
quite  unworn,  and  id  nne  or  two  instances  had  their  finer  an^es  uid    I 
delicate  muacidai   markiu^  so  beautifully   preserved    ibit  \  m    I 
inclined  to  think  they  must  have   been  protected   by  fiesli  wlen    I 
embedded.     We  did  not,  however,  except  in  one  donbtful  caw,  find    1 
articulating  bones  IjTUg  together  ;  ou    the  contrarj'  they  owruircd     | 
sporadicnily  i"  till  the  beds,  and  were  nearly  always  fractiir»l,  ifith 
iwrtions  wanting.     Though  no  identifiable  remains  of  caraivorotH 
niiiiiials  have  yet  been  found,  the  marks  of  their  i«eth  cnuld  l» 
Irftced  on  .several  of  the  Ijone^  from  tlio  blonn-sand,  and  it  seenu  to 
me  that  we  are  proWbly  indebted  to  them  for  the  presence  in  tht 
midst  of  an  leolian  deposit  of  heavy  Iractured  isolated  boues  iwi 
weighty  to  have  been  carried  by  the  wind-     There  could  W  no  moK 
S"itol>le  linbitat  for  bejists  of  prey  than  the  itruid -dunes  and  c»ve- 
wnni  cliffs  nf  a  coast-line  abandoned  by  the  sea. 

The  fish  remains  which  occurred  so  plentiiully  in  the  fid  beadi 
consisted  chiefly  of  vert«bne  and  head-bones,  the  latter  often  lyinj 
loosely  together  in  such  a  way  as  to  show  tliat  they  had  been  li^  ' 
together  by  Iiganient«  whai  thrown  up  by  the  wavas.  The  mariiw  | 
sliells  wcrf  very  scarce,  and  Imdly  prci^crvi'il.  !iut  tlii*  iliil  nut  •^nqiri- 
nic,  as.  even  under  fnvmirahle  coiiilitiiuis,  ir  i- nut  ul'ti'ii  that  iiiaiiT 
shells  nro  found  nf  Iiigh-wjiter  innrk  on  a  ronnrli  istony  beach.  Tlie 
list  is  too  short  to  be  of  ninch  pi>l;eontolo,i;ii-jil  s.nii'o,  hnt  the  jtre^'iice 
of  Ostmi,  whicli  does  not  occur  in  the  nv.-iir  -holl-l"-iL-  i>f  tlie  Ri-o- 
iiieiit  Clny  nt  Bridlington  Quay,  .^hows  thsl  tlie  climate  wa^  tei[i]«niti'. 
The  land-shells  arc  snch  n-<  now  live  on  .■yiud-rluues.  and  hav,-  ii>^ 
especial  interest,  cxcejit  that  they  show  liow  I'dinpl.ne  lia-^  Ih'cii  tiio 
withdrawal  of  the  sea. 

(.'arcful  .search  wa-s  made  for  any  evidence  of  man's  proseiici'.  li"' 
no  recognizable  trace  lias  yet  been  fouiKl,  thoufjli  the  .situation  is  s 
not  unhkely  one,  and  the  fauna  is  that  with  which  he  i::  elsewhfre 
as.*iocinted. 

Age  or  the  Beds. 

In  discus.sing  the  age  of  these  deposits  1  can  at  present  aAl 
very  little  to  what  lias  already  been  advanced  by  .Mr.  Rcid,  thoiigli 
I  am  inclined  to  demur  at  his  placing  the  beds  under  t!ie  heading  of 
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rnterglacial,  as  I  think  the  evidence  tells  strongly  towards  their 
W^reglaeicd  age— that  is,  if  the  term  Preglacial  may  be  applied  to 
beds  older  than  the  oldest  tmly  glacial  deposit  known  in  East  York* 
fthire. 

There  is  this  serious  difficulty  in  understanding  the  stratigraphical 
idations  of  the  beds  ; — the  boulder  clay  which  rests  on  the  chalk 
or  chalk-rubble  in  the  cliif-sections  east  of  Sewerby,  has  always  been 
considered  to  belong  to  the  lower  division  of  the  Purple  clay  :  and 
it  is  this  clay  which,  as  I  have  recently  found,  passes  down  over  the 
blown-sands  to  the  foot  of  the  cliff  west  of  Sewerby.  But  at 
Bridlington  Quay  a  still  lower  boulder-clay,  witli  well-marked 
lithological  and  paheontological  peculiarities,  known  as  the  "  Base- 
ment" clay,  is  seen,  and  can  be  traced  in  the  cliff  eastward  for 
a  short  distance  and  then  disappears  beneath  the  beach. — Now,  these 
bone-beds,  though  they  are  undoubtedly  older  than  the  Purple  clay, 
are  they  also  older  than  the  Basement  clay  ?  And  if  so,  what  has 
become  of  the  Basement  clay?  Is  it  entirely  absent  from  our 
section  ? 

There  is  so  much  slipped  ground  and  obscurity  in  the  cliff 
between  Bridlington  Quay  and  Sewerby,  that  one  cannot  be  quite 
positive  that  the  boulder-clay  (.3c.  of  Fig.  2)  which  overlaps  the  bone- 
beds  is  not  the  Basement  clay  that  has  re-appeared,  especially  since 
boulder-clays  in  general  show  such  a  noble  disregard  for  levels  and 
horizons.  But  I  do  not  think  this  to  be  the  case,  and  am  inclined  to 
believe  that,  if  the  Basement  clay  is  present  at  all,  it  is  represented 
by  the  band  of  chalk-rubble  (4)  which  also  passes  down  from  the  top 
of  chalk  to  the  shore,  thickening  very  materially  as  it  sinks.  This 
nibble  seems  to  have  resulted  in  some  way  from  the  action  of  ice  on 
the  surface  of  bare  chalk,  and  its  formation  may  well  have  been 
contemporaneous  with  that  of  the  Basement  clay  on  the  lower  ground. 
This  is  a  point  which  I  hope  to  elucidate  in  our  next  year's  excava- 
tions, and  I  will  withhold  further  comment  on  it  till  then. 

Had  there  been  any  pre-existing  glacial  beds  in  the  neighbour- 
hood when  the  old  beach  was  being  formed,  they  could  scarcely  have 
escaped  erosion,  and  would  have  yielded  a  plentiful  scattering  of 
erratic  pebbles  in  the  ancient  shingle  just  as  in  the  recent  beach, 
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'  hut  we  find  instead  that  stones  of  any  kind  except  of  chiQi,  mrf^ 
few  awl  far  Isetwcen  tlmt  it  reiinirpii  a  thnrough  umi  syrtoiBlie 
propyjw  i>f  excavation  to  tiud  thein  *  A  single  stranded  inus  d 
ice  miglit  yield  far-lrav^lied  |>ebbles  enoiigli  for  milt?^  of  soci  k 
beach. 

Both  the  sea-beach  and  the  blown -aand  seem  to  indie* 
that  the  prevalent  wiud  nf  the  periml  r.inie  from  somewhere  bertta 
south-CASt  and  south-weat ;  and  thai  a  mild  climate  rMiiltei  a 
^hown  not  only  hy  tlie  preseiicti  of  oysters  among  the  shingle,  bal 
also  by  the  state  of  the  old  eliff-face,  to  which  attentinii  luw  ilwady 
been  called.  Its  sand-worn  surface  is  so  unbroken  that  anyone  ^ 
has  studied  the  riiffged  broken  features  of  the  present  cliff,  or  hii 
watclieil  for  himself  the  (>ffect  of  even  n  slight  frost  on  a  clulk 
escarpment,  will  at  ones  be  convinced  tliat  there  cau  hare  been  ray 
little  frost  when  this  cliff  was  carved  out. 

The  fauna  itself,  as  at  present  known,  doo3  not  aid  lis  mucti  i» 
determining  the  exact  age  of  the  deposits.  There  seems  t*>  he  iioiliiiij 
in  it  to  prove  whether  the  bods  are  pre-glacial,  glacial,  or  po»t-gi«iil 
though  it  shows  that  they  cannot  belong  t«  the  older  TerUaritc. 

Tho  '^liell-bod  nt  Spp^ton.t  thiiu-li  (it  ^  uiu.'lt  lil-h<^r  lov.l  Mt 
the  ae.i,  is  proh.ibly  of  .ipproxiiiiatelj'  the  s.ime  age  ;i<  tliese  ilejuisJK.  I 
and  there  are  ako  certain  valley-beds  at  Dane'*  Dyke,  and  al  two  w  | 
three  other  places  on  Flamhrn'  Head  that  hold  .similar  positiuni  i 
between  the  glacial  lieds  anil  the  chalk,  but  no  animal  remaiua  lave  | 
yet  been  obtained  from  theni.j 

The  preservation  of  this  little  trianuular  patch  of  incolimnt 
beds  boneatli  the  boiilder-clay  is  one  more  pmof,  if  that  were  iieoiieil, 
of  the  southerly  flow  of  the  ice  over  the  h&idl.iiul  during  glacial 

*  Not  reckonmg  tha  fru^jmeDta  of  cnrbonncGous  ahnle,  we  D«rei  nmi 
acrOBB  irore  than  three  or  foiiF  foicigo  pebbim  in  n  ilar.  Rod  I  tbiok  1  conld 
have  cnrrieti  awaj-  nil  wo  found  in  my  pocket. 

Since  thia  wilb  wriiten  the  winter  froata  havo  cimp,  nnd  the  pi|imi'^ 

Iiortion  of  the  olii  cliff  bna  completely  lost  its  Bmooth  outline. 

tSupm  cit.  Geol.  Msg.,  sec.  ii.,  vol,  viii..  p,  171. 

§  A  eteep  cliS  of  chalk  with  angnltr  (rr^vel  bunked  atraiost  it.  hu  ilw 

recently  been  exposed  iu  the  deep  rnilway  cutting  north  of  Flarabro'  Stilion- 

but   this  sccmB  to  bo  h  Talle?  wall  of  late  glacial  or  poet-glKcial  timi*.  li* 

Kravel  cont-iiniog  many  drift  pebble*,  and  probably  forming  a         *        -  -  -' 

the  "  Sewerby  gravela," 
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nee.  If  this  old  shore  could  be  followed  I  suspect  we  should 
id  the  deposits  cut  out  wherever  the  cliff  line  trends  north  and 
ath,  and  preserved  ouly  where  it  runs  east  and  west  so  as  to 
brd  a  "  lee-side."  Pre-glacial  cliff-and-valley-escarpmeuts  in  the 
ighbourhood  which  face  north  or  north-east,  often  show  signs  of 
fplacement  and  surface  contortion. 

Concluding  Notes. 

At  the  period  when  these  beds  were  being  deposited  Flambro' 
iad  was  already  in  existence  as  a  bold  headland  of  chalk-cliffs,  and 
)  stormy  billows  of  an  open  sea  already  beat  upon  it.  But  it  formed 
ar  more  striking  feature  than  at  the  present  day,  for  not  only  did 
then  reach  out  further  to  seaward,  but  the  sea  also  ran  far  inland 
der  its  flanks,  the  whole  of  Holderness  being  under  water,  and  the 
dk  cliffs  instead  of  ending  with  the  headland  as  at  present, 
etched  on  in  a  long  line  that  followed  the  sweep  of  the  Wolds 
•08S  Yorkshire  and  Lincohishire,  broken  ouly  by  a  few  shallow 
jeks  ni lining  into  the  land  and  by  the  deeper  estuary  of  the 
imber.  The  climate  was  mild  and  equable,  but  now  and  again  a 
ay  mass  of  ice  from  afar  may  have  drifted  into  the  bay,  telling  of 
anges  to  come. 

Then  there  came  a  slight  alteration  in  the  level  of  the  land,  or, 
may  be,  only  in  the  set  of  tlie  tides,  so  tliat  the  waves  of  the  sea 
aid  no  longer  reach  their  former  bounds  and  a  long  sandy  beach 
gan  to  form  in  many  places  at  the  foot  of  the  cliffs.  And  some- 
nes  the  wind  at  low  tide  seized  this  sand  and  drove  it  up  in  eager 
mds  to  build  up  a  growing  line  of  sand-dunes  under  the  shelter  of 
e  abandoned  cliff;  and  bye-and-bye  these  sand-dunes  topped  the 
ff,  and  the  sand  drove  on  over  the  sloping  wold. 

Then,  in  later  times  the  ice  came  down,  filling  the  sea-bed  with 
(  huge  glaciers,  pressing  hard  against  the  coast  till  it  reached  the 
rthem  face  of  the  headland  and  there,  piling  itself  higher  and 
^er,  it  over-rode  the  great  cliffs  and  poured  over  into  the  bay,  and 
d  coalesced  with  other  masses  that  had  come  far  from  the  north- 
St.  And  in  its  course  it  passed  smoothly  over  these  sheltered 
ds,  preserving  them  for  our  study  under  its  rough  mantle. 

Such  is  one  chapter  in  the  great  history  of  the  headland,  and 
w  the  sea  is  slowly  coming  to  its  own  again^  and  as  it  marches  to 
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ite  old  place  at  llie  Wold-foot,  Holdemeas,  tbat  relic  of  ihc  i«-ij(, 
is  gradually  vanishing,  and  its  clays  ami  gravels  are  soincwb-Ti'  fiing 
to  mftlce  the  fouadatious  of  a  iiewer  land. 

»  REFERENCES   TO    PLATE    No.   21. 

Old  BcBob,  C.     Blown  SanJ.  S.    01.1  Ch«lk  ChE. 

BainWMh.  S.     SUpped  Diilt. 

S'XTE   OS    A    rOSSn.  species  of    LHLiMTDOSELACHlS, 
BY  JAUE8  Vf.    DAVI3,    F.O.S.,    ETC. 

Some  years  ago  a  Selachian  was  obtained  by  Prof.  H.  A.  ff»l 
which  had  been  caught  off  the  coast  of  Ji^mii.  It  wiia  |iuriiW'«J 
for  the  Museum  of  Couiparative  Zoolo};y  at  Harvard  Cnllege ;  W 
in  January  1881  Mr.  S.  Garmau,  of  that  Museum,  gave  a  preliiuiusr; 
description  of  the  fish  in  the  "  Bulletin  of  the  Vsaai  lostiuw,'' 
vol.  xvi,,  iu  nliicL  he  n>eogni2:ed  it  as  bcloogisg  to  a  newfsniull 
and  institute"!  for  it  the  genus  Chlaiasdotdadius. 

1  had  the  pleiuure  of  describing  tbis  fish  and  giving  a  hittoiicil 
resum^  of  the  various  opinions  respecting  it  in  the  pnicvediii?>  <i 
this  .'ioriuly,  r,t  n  iiioctliii,' fiH-l  in  IMf^.'t.-  l.'u!!!  ilu-  tumiiIIi  or.'.m-i!. 
tlie  pi'c^eul  year,  no  fy.ssil  reprfseiitntivc  ^^;l^  kiiinvii.  U  iiilsi  u-iun: 
the  Natural  Histmy  Museum  at'Soutli  Keii-^iuirtou,  I  cuiiie  ;iitc:-.i 
fossil  representative  of  the  genus  cli)sely  roseuiliHiig  the  rectnt  "W- 

It  is  extremely  interesting  to  find  tliat  teu  ytars  nj,'o  a  fr-^il 
representative  of  C/ilam!/,loselacfiiJ!>  was  actually  discovered  ami  ti^iiw' 
by  the  late  Robert  Lawley.  The  specimen  i.s  from  the  rii-vfin"  M' 
f  n   r        uy     n 


ex  e  led  a         he  c  i*  e  1 

tl  e     y  g   n    t     'IJ  ^  ' 

d   a  e  a    oo  e 

ex        t     w  k 

tive  of  the  teeth,  and  gave  the  figure  with  a  short  notice,  wirhoui 


•  Proc.  Yorltsh,  Oeol.  and  Poljt  Soc,  vol.  ii.,  p.  38. 
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riptioii  or  appending  to  it  any  distinctive  name.  There  can  be 
>  hesitation  therefore  in  associating  the  fossil  with  the  existing 
>xius,  and  it  may  not  be  inappropriate  to  append  the  name  of 
[r,  Lawley  and  distinguish  it  specifically,  Chlamydosthchus  lawleyi. 

The  figures  will  be  found  in  "  Nuovi  Studi  sopra  ai  Pesci  ed  altri 
ertibrati  fbssiU  delle  coUine  Toscane,"  di  Roberto  Lawley,  published 
b  Florence  in  1876,  pi.  i.  figs.  l-U*.  I  am  indebted  to  Mr.  G.  A. 
►oulenger  for  the  opportunity  of  comparing  them  with  the  teeth  of 
tie  recent  Ohlamydoselachus  in  the  British  Museum. 


SOTES  ox  THE  DISTRIBUTION   OF  THE   ENTOMOSTRACA  IN  THE  WENLOCK 
SHALEi"!.      MR.  maw's   WASHINGS.      BY   GEORGE   ROBERT  VINE. 

PART   I. — BUILD  WAS   BEDS. 

In  the  proceedings  of  the  Yorkshire  Geological  and  Polytechnic 
Society  of  last  year,"  1  gave  a  paper  on  the  Palaeontology  of  the 
Fenlock  shales  of  Shropshire,  together  with  a  list  of  species  found 
in  the  now  celebrated  washings  of  Mr.  Maw.  Originally  these 
shales,  over  twenty  tons,  were  wa.shed,  for  the  purpose  of  selecting 
he  Brachio])oda  fi*oni  the  remaining  debris,  to  help  the  late 
h.  Davidson  in  his  descriptive  work  on  this  group  of  organic  fonns. 
n  the  paper  refeiTed  to  I  also  gave  full  descriptions  of  the  various 
lorizons  of  the  Wenlock  shales,  so  far  as  supplied  me  by  Mr.  Maw, 
)oth  below  and  above  the  Weulock  limestone.  At  the  time  I  wrote 
he  list  was  unavoidably  incomplete  as  the  Ostracoda  not  having 
)een  fully  described  by  Messrs.  Jones  and  Holl,  the  specific  names  had 
o  be  filled  in  from  MS.  notes  furnished  to  me,  subject  to  alterations, 
)y  Professor  T.  Rupert  Jones  himself.  The  notes  on  the  Ostracoda 
)f  the  shales  now  given,  treat  of  the  published  descriptions  of  Messrs. 
Tones  and  the  late  much-lamented  Dr.  Holl.  During  the  progress 
)f  the  British  papers.  Prof.  T.  R.  Jones  received  for  examination 
n  1886  "  A  fine  series  of  Ostracoda  from  the  Silurian  rocks  of  Goth- 
and,"  supplied  by  Prof  6.  Lindstrom,  of  the  State  museum, 
Stockliolm.    As  many  of  the  species  in  the  Gothland  list  belong  to 

♦  New  Beriee,  vol.  ix.,  pi.  ii.,  pp.  224 — 248. 
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wliat  Dr.  Lindstrom  tlesiguatea  the  "  Shale  betls  nf  Notiheni 
Gothland — wBval  with  the  saiidBtoiio  of  South  Gothlaud,"  (No.  VI, 
p.  6,  see  Bibliogr,)— ur  e<iiial  t»  uur  Wculock  Hhale.  it  isa}  fat 
interesting  to  note  tlie  rango  of  apectea  iJeuti6eJ  hj  the  autlionof 
the  papers  refurnid  to  above,  both  in  the  British  aiul  tlus  faielgn 
strata  of  the  tidiuu  geological  a<je.  1  have  also  screral  e.umplM  oF 
Ostracoda  from  aiiiiilar  Araerioau  horizons,  but  as  I  aiu  uiisble  W 
refer  to  published  descriptions  of  the  same,  I  feul  that  itwDuUbe 
unwise  to  treat  of  them  in  connection  with  tbu  detoiW  piibli:^ 
descriptioua  by  the  anthoni  aire^y  uameil.  This  will  be  again, 
rather  than  a  loss  to  the  Palreontologist,  because  I  am  certain  thai  if 
the  American  [Tpper  Silurian  shales  were  a&  honestly  searched  fu 
Ostracoda  its  u»r  own  auiI  the  Scandiuaviau  shales  have  been,  rotnj 
forms  new  to  t.he  I'alii'«utolt))^st  ivould  be  ailded  to  the  list  nowgitcu, 
or  a  wider  range  of  British  and  Scandinavian  sjrf>cies  established. 

In  the  following  notes  1  deal  more  particiilitrly  with  tuy  om 
findings,  rather  than  with  those  furnished  to  Profe&sor  T.  R.  Ji»n» 
by  Mr.  John  Smith,  of  Kilwinning :  not  because  I  have  any  deain  la 
force  my  own  to  the  &ont,  but  because  I  have  picked  my  oollecti'ii  ' 
of  Ostracoda  from  well-defined  nnd  uumbercd  hetU  in  the  slialc=.  1" 
passing  1  shall  give  due  pruwincnce  tu  iliu  f^pci'ifs  supplieil  W 
Mr,  Smith,  as  there  are  a  few  forms  mtt  iiitli  iu  his  o'lkvii'ii 
which  are  apparently  absent  in  mine. 

After  Messrs.  Jones  and  Hull  had  oomph'ted  their  lib.mr' mi 
both  collection.s,  I  went  over,  carefully,  my  stock  of  matoii:il  i^^i^'- 
picking  ont  and  mounting  a  very  e.xtensive  series  of  knoinian'l 
unknown  forms  from  the  finer  debris  of  the  vai'ious  liodti,  ami  in  ibi' 
sense  the  present  paper  may  he  looked  upon  an  an  original  cuinribii- 
tion  rather  than  a  mere  compilation.  Beginning  with  the  l.jivf r  Wii^ 
and  ascending  to  the  highest,  I  have  catalogued  the  whiile  of  w 
species  in  my  present  collection  strat [graph ically,  so  that  fn'"'"'' 
workers  on  the  same  beds,  or  even  other  beds,  higher  and  lomr  m 
the  Silurian  series,  may  com|iare  and  complete  the  niuge  I'f  .'itW" 
both  in  space  and  in  time.  The  work  of  Professor  T.  11.  JuuiJ-^an'l 
Dr.  HoU  has  been  so  honestly  carried  out,  that  I  cannot  promisf  tln' 
reader  descriptions  of  new  species  iu  this  re-working,  and  so  careful) 
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as  the  measuring  of  the  specimens  described  been  executed  by 
[r.  C.  D.  Sherbom,  that  on  this  head,  too,  our  wants  are  well 
ipplied,  but  what  these  respected  authors  could  not  do,  in  the 
^nce  of  my  later  work,  is  all  that  1  can  promise  to  supply  on  the 
resent  occasion. 

Until  quite  recently  I  was  unacquainted  with  the  shale  debris  of 
le  Ludlow  beds.  A  few  months  ago  Mr.  G.  W.  Shrubsole,  F.G.S.  of 
hester,  turned  over  to  me  some  pickings  from  Mr.  Maw*s  washings 
\^  tons  of  shales),  but  I  have  searched  them  in  vain  for  Ostracoda, 
ut  the  remains  of  Annelida,  chiefly  Conudltes  tcalarijormis.  Vine, 
re  so  abundant,  that  I  regret  I  did  not  possess  the  Ludlow  washings 
hile  I  was  writing  my  paper  on  the  "  Annelida  Tubicolae  of  the 
(Tenlock  shales."'*' 

In  the  Gotlilaiid  list  of  species  referred  to  above,  the  following 
jrms  are  catalogued  as  found  in  the  series  of  Swedish  rocks  which 
*rofe8Sor  Lindstrom  characterises,  as  equal  to  our  Wenlock  shales. 
Tiere  are,  however  in  the  list,  names  of  several  species,  and  some 
5w  genera,  which,  up  to  the  present  time,  I  have  not  succeeded  in 
btaining,  and  with  this  list  before  him  the  student  will  be  able  to 
ompare  the  range  of  our  own  with  the  range  of  Swedijh  species. 

The  Silurian  Ostracoda  of  Gothland. 
Horizon  of  Wenlock  Shales  only. 

1.  Macrocypris  Vinei,  Jones. 

2.  Bythocypris  symmetrica,  J. 

3.  „  concinna,  J. 

4.  „  HoUii,  J. 

5.  Thlipsura  v-scripta,  J.  and  H.,  var.  discreta,  J. 

6.  ^chmina  bovina,  J. 

7.  fCytheropsis  ?  bisulcata,  Kolmodin. 

Bursulella,  Jones,  1887. 

8.  t       „  unicornis,  J. 

9.  tBeyrichia  clavata,  Kolm. 

0.  „        Klcedeni,  var.  granulata,  J. 


♦  Qaarfc.  Journ.  G€oL  Soo.,  Aug.»  1882. 
t  Not  as  yet  found  in  the  Brilish  strata  of  W.S. 
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1.  Beyrichia  Klcodeni,  v»r,  aDtiqu&ta,  J.  *  ■  l^"- 

2.  t        „        BoUiana-nmbonata,  R«nt«r.  ■ 

5.  tLejiorditia  nitvos,  Kolm.  ■ 
4.  t  ■>  tubercuUta,  Kolm.  ■ 
a.  t        „        phaseolus,  Hisiiiger.  H^ 

6.  t  b&ltbica,  His.  ■- 

7.  t^ut^miH  rotiifonnis,  Kolm.  I 

8.  tP"'"'t'*  liuvis,  J.  Br 

9.  validn.  .1.  &  H.  I 
■0.  (I)  ,.  graudis.  J.  Near  /*.  ua/wfa,  J.  A  H.  I 
■1.(0  „  i-aticristata.  J.  Near  ally  to  P.  c-wwin,  J.&  H.  I 
!^.  ,,  semimilum,  J.  I 
!3.  t               incciuolis,  J.  H. 

I'rimiUipMS,  Joaea,  IHBl.  ■ 

ii.  I  ,,  planifrous,  J.  ■ 

i5.  t  •!  "         '^^^^  veutrasa,  J.  1 

Out  of  this  list  of  twenty-five  species,  ten  at  least  are  fouiwl  is  I 
Jie  Britisli  Wenlock  slialaa,  lUid  two,  Nos-  20  luitl  2 1  iu  all  probabilit;,  < 
n&y  be  found  amougst  examples  tliat,  up  to  the  present  timci  ^"^ 
jeon  <ivt>Hooki'.l  I  liavi'  a  iwuliar  L-x,un|)le  o(  P.  viH-t"  lo  ral.iI-^H'- 
lioiii  the  Coalln-onkdiile  l.od.,  that  lias  ii-.t  n^  yi>t  i\.ui..l  a  vUo.:>' 
a  vavifty,  iu  uiir  lists,  'i'liert!  uiigiit  lie  utliiT  iiiirofor.Uil  timn^ot 
which  1  may  liavu  to  .speak  when  I  fume  to  ileal  with  the  other  M-. 
Neither  ,<[ieeie-  of  L,'-p--r,Ul!i<,  nor  E,d,.mis  h;is  beoii  fouml  in  out 
British  Weiilopk  shales. —Of  the  mher  new  t;enera, /''i'""'';'-"'^!"' 
Buraiilcllii,  1  canuot  speak  of  j-et,  with  nuy  degree  of  satisfaetinu- 

BiiiLiwJHAPiiv.     (Jones,  H..11,  .V  Vine^, 
I  have  only  given  the  papers  of  Mes,=rs.  Jones,  Holl,  and  uiy^i'- 
ill  which  the  O.stracoda  of  the  Wenloek  shales  are  dealt  with  specially- 
I.     Nt.tes  on  the  Pahi-ozoic  Bivnlved  Eutomostrac.i,  No,  XX. 

AnnaU  &  Mng.  Nat,  History.  April,  IShO,  pp.  33;-SiVl. 

II.     Ibid.     No.  XXL,  A.  M.  Nat.  Hist,     ^lay,  ISSf,,  pp   403-lU. 

ill.        ,.         No.  XXIII.,  A.  M.  Xat.  Hist.  March,  1^<SI7,  pp.  177-lO.V 

JV.       ,.        No.  XXIV..  A,_>1.  Nat^  llist.    June.  I?i87,  pp,  4i>(MlG. 

"  U,  Kloo.  VBr,  tubi;rciilota  filter  CaUJogutB,   liut  given  aa  ii[i[n.-jriQg  in 

Upper  Ludlow  bodfl  only. 

tNot  08  jetfoundin  theBritifih  Btrataof  W,S. 

f  The  four  papers  of  Mesare.  Jooes  &  Holl  are  iUuetreted  with  mat  pUt«e, 

and  all  tbe  new  Hpeoies  are  d«aciibed  and  Qgored. 
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List  (provisional)  of  species  of  Entomostraca,  found  by  Mr.  John 

Smith,  in  Upper  Sihirian  Shales,  Shropshire.     Geol.  Mag. 

dec.  ii.,  vol.  viii.,  1881,  pp.  44-48. 
Notes  on  some  Silurian  Ostracoda  of  Gothland.     Prof  T.  R. 

Jones,  F.R  S.,  F.G.S.    Stockholm,  1887. 
Provisional  list  (Vine)  Quart.  Joum.  Geol.  Soc,  Vol.  XXXVIII., 

1882,  pp.  44-48. 
Notes  on  the  Palaeontology  (lists  of  species,  &c.)  of  the  Wenlock 

shales.  Vine.    Proc.  Yorksh.  (Jeol.  Soc.  Vol.  IX.,  pt.  ii., 

239-248. 
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uU  List  of  Entomostkaca  (up  to  date  Jany.  1888),  found  in  the 

Wenlock  Shales.     Prof  T.  R.  Jones,  F.R.S. 
:bocypris,   G.   S  Brady,  1867. 

[p.,  page,    pi.,  plate,    f.,  fig.  or  figs.] 

,,     Vinei,    Jones  &  HoU,  III.,*  p.  179,  pi.  iv.,  f   1,  2,   3 
and  Woodcut. 

elegans,  Jones  &  HoU,  III.,  p.  180,  pi.  v ,  f  8,  a.b  c. 

siliquoides,  Jones  &  Holl,  III.,  p.  181,  pi.  v.,  f  9,  a.b.c. 

symmetrica,  Jones,  III.,  p.  181,  pi.  vii.,  f  8,  a.b. 

alta,  Jones,  III.,  p.  181,  pi.  v.,  f  10,  a.b. 

)     ,,     crassula,  Jones  (Holl's  collection.    Uni(iue).  III.,  p.  181, 

pi.  vii.,  f  9,  a.b. 

ITOCYPRLS.     G.  0.  Sars.     1865. 

Mawii,  Jones,  III.,  p.  182,  pi.  iv.,  f  4,  a.b.  and  f.  7. 

var  gibbera,  Jones  &  Holl  (Ibid  f  6). 

„     Smithii,  Jones  &  Holl,  III.,  p.  184,  pi.  iv.,  f.  5,  a.b. 

:uocypris,  Brady.  1880. 

„     HoUii,  Jones  III.,  p.  184,  pi  v.,f  1  a.b.,  f  2,  pi.  vi.,  f   3, 

a.b.,  and  f  4,  ab. 

)    „    reniformis  Jones,  id.  p.  185,  pi.  vi.,  f  1-2,  &c. 

')     „     botelloides  J.,  id.  185,  pi.  vii.,  f.  2,  a.b. 

testacella  J.,  id.  p.  186,  pi.  v.,  f  5  a.b.c. 

symmetrica  J.,  id.  p.  186,  pi.  vii.,  f  3  a,  (var.  3  c,)  4  a.b. 
(var.  b)  &  7  a.b.  (var.^a.) 

concinna  J.  III.,  p.  186,  pi.  v.,  f.  6,  a.b.c.  &  7,  var.  ovalis. 

*  See  Bibliography. 
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BvTuocTPHB,  Brady.  1880. 

16,  „     I'hillipsiaua  J.  &  H.  III.,  p.  18T,  pi.  v., 

17.  ..  „     var-  (major)  J.  &  H.,  id  f.  3.  a.b. 
IS.        ,,  „    var  typica  J.  A  H.,  id.  f.  4,  a.b.c. 
I'j.        „     pustultMa  J.  &  H.,  pL  188,  pi.  vii.,  f.  13,  R.b. 
20,(0     „     sMuinulum  J  ,  id.  pi.  vi.,  f.  9,  a.b. 

21.         „    acina  J.,  id.  189.  pi.  vi.,  f.  10,  a.b. 
2i.        „    pliaseolus  J.,  id.  189,  pL  vii..  f.  1 1,  a.h.  f.  l:i,  s-b. 
I'uui^UKA  JoNKa  &  HOLL,  1869. 
n         ..     corpulenta  J.  &  H.,  IV.,  p.  401,  ref.- 

31.  ,.    tuberosa  J.  &  H.,  id.  ref.* 

a5.  „     aiigiilata  J.,  id.  p.  402,  pi  xii.  f  9  a.b. 

2e.  „    plieata  .T-,  id.  p.  402,  pL  xii.,  f.  10-13. 

2T.  „     v-acripta,  J.  &  H.,  id.  403,  ref- 

OCTOHAKU  JOSES,  1887- 

S8.  „  octoformis  Jones  IV.,  p.  404,  pL  xii.,  f.  2,  a-b. 

29,  „  var.  iutorta  J.,  id.  pi.  xii.,  f.  3.  a.b, 

30.  „  „    Biuiplcx  J.,  id.  405,  pi.  xii.,  f.  4,  a.b. 

til.  „  „    iufonuia  J.,  id.  pi.  xii,,  f.  fi,  a^}.  \ 

32.  ,.  .,    bipartita  ,T..  id.  pi.  xii.,  f.  6,  a.h. 

33.  „  ,,    porsoiia.l.,  id.  pi- xii..  f.  7,  a.b. 

34.  „  „    nioiiticulata  J.,  id.  4(.)G,  f,  8,  a.b. 

35.  .,  umlosa  J.,  IV.  p.  406,  pi.  .\ii.,  f.  1.  a.h. 
3G.(0  „  i)arado.\a  J.,  id.  p.  .lOlS,  pi.  .\iii.,  f.  12. 
36a.  „  Hp.  J.,  {id.  p.  407  refereiiL-o). 

CVTIIEIIE,  MULLKlt,  1785. 

37.     „     Ilollii,  Jmies  III,,  p.  190,  pi.  vi..  f.  :.,  a  to  c.  f.  fi,  a  t 
38.(0,,     Vinci,  J.  iV  var.  III.,  191,  pi.  vii..  f.  !,  a.b.  J,  a.b. 
39.(?).,    subqiiadrata,  J.,  id.  191,  pi.  vii ,  f.  G,  a.b.f.  U  a.b. 
Cythkuella,  Joses  and  Bos(juet,  1849. 

40.  „    Smitliii,  Jones  III.,  pajje  19.',  pi.  vii.,  f.  15.  a.b.f. 
XtSTOLKHEius  G.  0.  Saiw.,  1865. 

41.  „    coibidoides  Jones  &  IIoll,  IV.  p  410.  ref  -=  L'ytl 

42.  Cj-therelliiia  ?  sp.  (An,  Mag.  Nat,  Hist.)  &  III.  p-  185. 
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IcHMTNA  Jones  &  Holl,  1869. 

„    cuspidata  J.  &  H.  IV.,  p.  411,  pi.  xiii.,  f.  2,  f.  3  ab.,  f.  4 

a  b.c  &  f  9. 
„    bovina  J.,  id.  412,  pi.  xiii.,  f.  5,  a. b.c  &  6,  a.b.c. 
„    depressicornis  J.,  id.  p.  413,  pi.  xiii.,  f.  7,  a.b.c. 
„    brevicornis  J.,  id.  p.  413,  pi.  xiii.,  f.  8,  a.b. 


)» 


sp.  ? 


EYRicHiA,  M'Coy;  1846. 

„    tuberculata,   var,   gibbosa,  Reuter.   I.   p.  349,  pi.  xii ,  f. 
1  a,  d.b. 
?   „     Klcedeni  M'Coy.  1846. 

var.  granulata,  Jones  (I.,  p.  350,  pi.  xii.,  f.  2.) 
nuda  J.,  (I.,  p.  351.) 
antiquata  J.,  (I.,  p.  351.) 
intermedia  J.,  (I.,  p.  352,  pi  xii.,  f.  3-4.) 
subspissa  J,  &  H.,  (ibid.  f.  3.) 
subtorosa,  J.,  (I ,  p.  353,  pi.  xii ,  f.  6-7. 
torosa,  J.,  (ibid.  p.  354. 
„     tuberculata,  Salter.  (L,  p.  354,  pi  xii ,  f.  8,  a  b. 

f.  9,  a.b.) 
suh'Var.  clausa,  Jones  (ibid.  p.  355,  f.  9) 
concinna,  J.  &  H.,  (I.,  p.  356,  pi.  xii.,  f.  22,  a,b. 
Maccoyiana,  Jones  I.,  p  357,  pi.  xii.,  f.  11,  12,  13. 
Jonesii,  Boll  I.,  p  359,  (see  for  references) 
admixta,  Jones  &  Holl  (I.,  p.  359,  pi.  xii.,  f  5  ) 
lacunata,  Jones  and  Holl  I.,  p.  359,  pi.  xii.,  f  18,  19,  20. 
)LLiA,  Jones  &  Holl,  1886. 

bicollina,  J.  and  H.,  I.,  p.  361,  pi.  xii ,  f.  J  4,  15,  16. 
uniflexa,  J.  and  H.,  I.,  p.  361,  pi.  xii.,  f.  17,  a.b. 
Vinei,  J.  and  H.,  II.,  p.  406,  pi.  xiii.,  f.  i4. 

var,  raitis,  J.  and  H.,  id.  pi.  xiii.,  f.  13. 
auricularis  Jones,  IV.,  p.  408,  pi.  xiii.,  f.  10,  a.b  c. 
intemipta  J.,  id.  pi.  xii ,  f.  14. 
„        var.  ?  (elongata.  Vine.) 
l(edenia  Jones  &  Holl,  1886. 
„    intermedia  J.  and  H. 
,,        „     Var,  marginata,  J.  and  H.,  L,  p.  362,  pi.  xii.,  f.  21,  a.b. 
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Strepula,  .I'-sics  k  IIuli.,     ISSfi, 

73.  .,        eiincentriwi,  J.  &  11.,  II.,  p.  404,  pi.  xiii,,  figs  1,  i.  ami 

74.  ,,         im-gtilari-f,  J.  i  H.,  II.,  p  404,  pi.  xiii.,  fig*.  5,  ",  8, 

and  IS. 
75-     „        heyrichioides,  J.  &  H..  II ,  p.  405.  p.  xiii.,  f,  i.  3. 

PtACRJtTrH,  JOSR*  ASU  HoLL.      18«6- 
76      .,    McaTOta,.T.  audll.  II.,p.  407,pl.siii..fi^.  10.  ll,li,»fitl 

MoOREA,  Joiiea  ftud  liirkhy,  18fi7. 
(6a.  „        Smithii,  Jones,  IV..  p  409,  pi.  xiii ,  f.  11.  a,b. 

I'mmitia,  Jomks  a  iIf>LL     lRi;o. 
77.     ,.         IcnticuUiris.  J.  it  H.,  II..  p.  408,  pi.  xiv  ,  f.  la.  lb. 
7.S.     „         HoMnenaua,  J.  A  H.,  id,  p.  408.     Heferen'-e. 
79      .,         fabiiUua.  J.  *  H..  II.,  p.  40S.  pL  xiv.,  f.  a,  Ic. 
«(l      ..         vnriolata.  J.  &  11.,  id..  408.     li^fS 
«1.     „        pnuoi]mrict«t«,  .1.  &  H.,  11,  409,  p.  -liv,,  f.  3 
S2.     ..        Iiiiniilis,  .1.  &  il.  U  ,  p.  4t)H,  pi.  xiv..  Jiga.  6  a.,  9 1. 1 
8a.     ,.         valida.  J.  and  H  ,  II.,  409,  pi.  »v..  fig:*.  7,  a.b  c  aad  I 
p.  193,  pi.  vi.  f.  7. 

«4 Vur.  breviata,  J.  and  H  ,  II.,  p.  410.  pi.  xiv.,  f  8 

85.     „  ,.    nu^nstata,  .1.  and  H.,  id.,  f.  4.  a.b. 

W.     ..         tersa,  .1.  rtiid  II.,  11.,  })  4Hi.     Rff- 
.H7.     .,         niiiMli.'iit.a.  .1.  and  H.,  ill     ]1<-L 
M.     „         .'i-i^tnt;..  .I.midil.id-,  il.  411.     Hoi. 
S'J      „         coiiiiilii,  .1,  and  If.,  id,    ji   411,  id.  xiv..  lij:-.  U'-IH 
W).     ,.        iinuta.  .1.  luidll,  II.,  p.  411,  \A.  ,\iv.,  f.  .J. 
•)1,     .,        ;»-.iualis, .),  aiidH,II.,  p.  41i'.  p 
'.*■>■     ,,         (liversa,  .1.  and  II..  n..  p.     ., 
•J^.     „        .•iuuiiniihini,  J.  and  II..  H..  113.  . 
IM.     „         fiircata,  J.  uiid  II-.  II.,         „      ,. 
9,1.     „        ol.ilii[iiipiiiivtata,  J..  IV.,  p  40'J.  pi  -Niii.f.  1 
9i;.     ,.         punctata,  .loiies,  III  ,  p.  m.  pi.  vii.,  f,  D,  ; 
•  Ann.  Map.  Sat.  Hi«t..  Sen  3,  vol.  iri.,  1865 


.,  f.   11. 
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stratagraphical  distribution  of  the  ostracoda  in  the 

WENLOCK  SHALES. 

(I.  BuiLDWAS  Beds,  only.) 
.    Lower  Wenlock  Shale  represented  by  the  following  numbers  : 

Nos.  22,  37,  36,  38,  40  "  Biiildwas  Beds." 

.     Middle  Wenlock  Shales— No.  43.        "  Coalbrookdale  Beds." 
Upper  Wenlock  Shales— Nos.  41,  42,  25.    "  Tickwood  Beds." 

(a)  Wenlock  Limestone. 

-     Shales  over  Wenlock  Limestone — Nos.  24,  46. 

(b)  Ludlow  Series. 

The  materials  supplied  to  me  by  Mr.  Maw  as  "  Washings  from 
Biiildwas  Beds,"  were  in  five  different  packages,  of  which  Nos. 
and  37  were  the  least  in  bulk,  and  No.  40  the  greatest.  Nos. 
and  38  were  in  separate  boxes  about  8  inches  square  and  (5  inches 
ip — No.  40  was  nearly  double  this  size:  whilst  Xos.  22  and  37 
■e  in  very  small  cigar  boxes.  The  organic  debris  were  results  of 
J  washings  of  several  tons  of  shale.  To  obtain  the  Ostracoda  now 
en  I  rewashed  the  various  packages,  and  in  this  way  I  got  some 
lUy  good  samples  of  the  finer  clay,  which,  when  sifted,  was 
xmined  by  the  highest  power  of  my  hand-glass,  and  the  Ostracoda 
iked  out  with  a  fine  camel's  hair  pencil.  In  Nos.  22  and  37  a 
?at  variety  of  forms  were  obtained — but  though  my  fine  clay 
m  the  Nos.  36,  38  and  40  beds  were  more  abundant  than  from  the 
ales  of  the  other  two  numbers — both  individuals  and  species  of 
itomostraca  were  far  less.  This  will  be  noted  by  referring  to  the 
atagraphical  list.  Associated  with  the  Entomostraca  in  the  sliale 
brisofNos.  22  and  37  were  innumerable  fragments  of  Trilobita 
several  species,  but  rarely  perfect  forms,  so  we  may  consider  the 
^•i>  of  these  two  numbers  in  all  probability  as  similarly  characteristic, 
t  I  regard  the  Ostracoda,  of  all  the  shales  below  the  Wenlock 
mestone,  as  belonging  to  the  age  of  the  shale  deposits,  rather  than 
being  derived  species  from  any  former  Silurian  age.  I  am  not  so 
sitive  about  the  other  organisms,  but  even  most  of  these  seem  far 
js  water-worn  than  species  from  the  Coalbrookdale  beds.  The 
itracoda,  however,  except  where  some  of  the  examples  are 
oken  by  the  washings  of  myself  and  Mr.  Maw,  are  generally  perfect, 


4(ia 
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AaA  the  outliiiftt  of  the  valves  very  sharp  ;  vtliik*  tlietr  oTTuni'iiU- 
tioDd  in  raaiiy  cases  arc  fiilly  prewrveil.  There  is  appaivntkmHim'ii 
the  exKinpl&i,  a  alight  cumpre&sion  of  the  ^itlvcs  which  I  lauiut 
account  for,  otherwise  nearly  the  wholn  of  the  forms  npp^r  tn  wf  m 
bo  iionaal  in  their  dilTcrent  stage?  of  growtli- 

The  larp!  number  of  specific  fnrnis  that  Uitve  heen  adikit  to  <m 
Silurian  CatttlogTies  of  Ostnuwda  aru  line  to  the  keen  iiitelli^nrt  of 
KiG-iars.  .Tones  ami  Roll,  mtlier  than  to  those  who  picked  onl  tte 
EnUiniostraca  from  the  shale.  In  some  of  the  mounted  series  i1m» 
was  tiiurh  difficulty  in  seperatlni;  the  funn*,  previous  to  inn<iiilin& 
hence  two,  and  even  thruc  siwcies,  arc  Komotimes  placwltogBthwm 
own  Rliiie,  but  this  drawback  has  heeii  got  over  by  the  autlnH*  '« 
account  of  thu  way  in  which  the  individual  specimens  are  scpastdj' 
numbered,  both  ia  my  own,  aii<l  in  Mr.  Smith'^  collection  Tig 
figures,  to  which  all  students  are  refem>il,  are-  valuable,  btrt  As 
examples  art*  ro  clironided  in  the  i*eri.«a  that  tlisput«s  nwiRtling  tlw 
authorship  of  species  can  be  easily  settled  by  a  reference  t*.  tlw 
nunihcrctl  slides 

The  Nos.  22  ond  87  are  tho  lowMt  of  the  foseiliferoiw  uwe  of 


flif-   Hiiildw^is   RM-,    hut   tho   0-trai-.'<1n, 
sr)>orately. 

(..)  Bi-lLinvAS  JSri),  Xo.  2-2. 
Macrooypris  syiuiiiftrii'a,  .Iniie-  atnl  I 

silf.iu..ide>'.  J.  and  II. 
Pontncypris  Mawii.  J.  and  II. 

,,  ,,     var.  {,'iMx'ra,  ,1,  ;ti 

Hythoryin'i-i  s^'mnictrira,  .1.  and  H. 
,,  pustiilosa,  ,T.  and  II. 

pliawolns,  J.  and  H- 
Thlipfiira  v  -scripta,  J.  and  It.    IW. 
fO   Vinri.     J   and  II. 
itliii,  J  and  II. 
ileni  M  Oy. 

Vtir.  graiiulata.  J 


'.■tb.l-. 


Cyth. 
Cj-tliPrpllfi  Si 
IlevnVhia  Kl( 


with  bif,'  lobes- 
tuberciilata  Salter.         (Common). 


;?  >» 
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BoUia  bicoUina,  J.  and  H.  -  (By  no  means  common). 

„      iuterrupta,  J.  „ 

Primitia  paucipunctata,  J.  and  H.  (Rare)* 

humilis,  J.  and  H.  (Common), 

diversa,  J.  and  H.  (Very  rare).* 

„        punctata,  J. 

(b)  BuiLDWAS  Beds.    No.  37. 
Pontocypris  Smithii,  J.  and  H.  (Unique). 
Bythocypris  (?)  botelloides,  J.  and  H.        „ 
Octonaria  (?),  paradoxa,  J. 

Cythere  (?)  subquadrata,  J.  and  H. 
Beyrichia  Klod,  var.  intennedia,  J. 
Bollia  bicollina,  J.  and  Holl. 

small  var.  like  fig.  16  (See  Biblio.  ante^  No,  I.) 
Viuei,  J  and  H. 

„    var.  mitis,  J.  and  H. 
interrupta,  J. 

an  elongate  var. 

with  big  lobes. 
Kloedeuia  intermedia,  J.  and  H.,  var.  marginata,  J. 
Primitia  liumilis,  J.  and  H  ,  large  var. 
,,  ,,  „  small  var. 

comuta,  J.  and  H.     2  examples. 

,,         small  var.     Fig.  13.  (See  Biblio.  ante,  No.  II.) 
,,        labulina,  J.  and  H 
,,        diversa,  J.  and  H. 

(c)  BuiLDWAS  Beds.    No.  3G. 
Macrocypris  Viuei,  J.  and  H.     (Unique). 
Bythocypris  HoUii,  Jones). 

»,         symmetrica,  J. 
Cythere  subquadrata,  J. 

„  (?)  Vinei,  J. 
Bollia  bicollina,  J.  and  H. 

„    interrupta  J.      (Very  rare  in  this  washing). 


»» 


>>  "  j> 


'  The  epeciee  marked  "  very  rare  *'  and  '*  rare  **  in  the  lifits,  must  be  taken  as 
cations  of  my  own  experience  in  the  ooUecting:  the  "very  rare"  are 
irally  unique  examples. 
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Primitja  diverse,  J.  and  H. 

„        humilis,  J .  Mid  H.     (large  var) 

,1  ,,  .1  {small  var.) 

„        punctata,  J.    (One  poor  example.) 

{'i)  BuiLDWAs  Beds.     No  33. 
u  ..,..,  f  *{Very  fine  esamples;  Isi^ettbn 

Mai-rocypris  Vinei.  Jones.  J  V.         , 

I      any  figured), 

„  „  (Smaller  examples  os  figiWl. 

Bythocypris  symTDi'trica,  Jones, 

„  phaseolus,  J- 

Cythere  (f)     Vinei,  J. 

subquadrata,  J. 
Pritnilia  liamilis,  J.  and  H.    (large  and  small  var.) 

(<)  BniLDWAS  Beds     No  40. 
Macrocypria  Vinei,  Jones  aud  HolL     (Medium  siic  a*  fijtiiwl 

„  elegana,  Jones.     (Unique) 

Poutoeypris  Smitliii,  J.     lOue  poor  exampie). 
ThlipBura  v.-scripta,  J.  and  H-l      Var.  diacreta' J.,  samewii 

No.  23- 
Bollia  bicoUiua,  J.  and  H.     (Very  fine), 
Primitia  humilis,  J.  and  11      (Both  varietiL'sl 
,.        coruuta,  J-  and  H.     (Unique  example). 

•  These  eiiimplefi  more  doselv  rfseiiibla  tlio  Swcditih  forms,  fspeoinllj-  with 

regard  to  the  graceful  uurviog  referred  to  by  the  aatbor. 
f  Iq  Professor  T.  Rupert  Jones'  paper  od  some  Silurian  OatracoJa  fioio 
Gothland  (No.  6,  Biblio.  pp.  G  k  7).  the  author  desoilMH  a  vsr,  of  T.  r-io-ip>a  i° 
which  "  the  front  ealous  ia  oblique,  being-  not  quite  perpendicular,  and  those  oo 
the  hinder  hnlf  nf  the  valve  kept  sligtitlf  apart,  not  clueing-  together  to  fonx 
the  letter  V."  The  two  e^tamplea  placed  as  above  are  near  alli<«  of  the  GothlisJ 
forms,  onlj  that  the  front  salcua  is  oblique  but  not  so  nearly  perpendicular^u 
the  author  points  out. 

As  the  compilation  of  thetie  papers  will  entail  npon  me  odditionM  research— 
which  means  time  and  labour— 1  ft«l  compelled  to  break  them  op  into  nriM. 
of  which  the  preceding  ie  a  firat  inBtalment.  The  next  one  will  jtieat  of  the 
Oatraooda  of  the  Cool  brook  dais  and  Tick  wood  Beds. 

Corrections  :  Vine,  PoIaeoBtology  of  the  Wenlock  Shales. 
Proo.  York.  Geol.  Soc.    Vol.  ii.  pt.  II,     New  Series.     1887,  pp.  £39-148. 


YINB:  BNTOMOfiTBAOA  IK  THS  WBHLOOK  SHALBS.  405 

MTill  the  reader  oblige  by  correcting  a  few  of  the  inaccuracies  in  the 
cftomenclature  of  species  in  the  lists,  as  above. 

p.  240  after  No.    39  read  ChnteteB  oyclcMiii,  Qaenet. 

p.  241  M  ff  SO  „  MacropjpriB  Yinei  Jones. 

M  i<  ti  n  39  „  symmetrica,  J.  Sc  H. 

It  «f  .»  ••  95  „  Cythere  oorbuloides,  J.  &  H. 

„  242  „  „  123  „  berichiodes,  J.  k  H. 

f.  »,  „  „  126  ,.  BoBmeriana,  J.  &  H. 

„  243  „  n  147  „  yar.  siloriensis,  Vina 

•t  H  ft  tt  167  „  delioatolna,  Vine. 

„  241  t,  „  J  94  .,  didyma,  Dal. 

„  246  .t  „  256  M  Aorocaliat  sp. 

Xn  the  ools.  devoted  to  Mr.  Smith's  oollectioii  delete  head  lines  Annelida 

tnbicola  on  pp.  246,  24 7t  and  248. 
In  ool   '*  Looalities  "  read  Dormington  Hill— 9  lines  from  top 

and  after  No.  120. 


OH  THE  OCCURRENCE  OF  QUARTZITE    AND    OTHER    BOULDERS    IN    THE 

LOWER  COAL  MEASURES  AT  WORTLET,   NEAR  LEEDS. 

BY  CHAS.   BROWNRIDOE,  ASSOC.   M.LCE  ,  FOS. 

The  presence  of  boulders  in  the  coal  measures  in  various 
localities  affords  matter  for  interesting  speculations  bearing  on  the 
conditions  under  which  the  deposition  of  the  carboniferous  strata 
took  place.  Boulders  have  been  found  and  recorded  from  the  coal- 
fields of  Leicestershire,  Lancashire,  Derbyshire,  North  Staflfordshire, 
and  the  Forest  of  Dean,  but  none  appear  to  have  been  recorded  from 
this  immediate  district. 

The  position  where  these  boulders  were  found  is  situate  in  the 
fork  of  land  bounded  by  the  London  and  North  Western  and  Great 
Northern  Railways,  the  Gelderd  Road  and  the  Famley  Beck.  They 
were  got  from  the  pit  known  as  *  No.  1  Black  Bed  pit.*  The  whole 
of  this  neighbourhood  is  worked  for  the  Wortley  fire-clay  by  Messrs. 
Ingham  and  Sons.  Above  the  fire-clay  the  better  bed  coal  is  got, 
and  at  a  still  higher  level  the  black  bed  coal  and  the  outlying  iron- 
stone are  worked.  It  was  in  the  last-named  beds  that  the  specimens 
were  found.  The  depth  of  the  black  bed  coal  from  the  surface  is 
here  30  feet.  The  largest  of  the  boulders  is  a  coarse  gritstone, 
nearly  spherical  in  shape.  Its  dimensions  are  2  ft.  6  in.  by  2  ft.  ; 
it  has  a  fairly  smooth  polished  face,  with  slight  stri».  This  was 
found  embedded  in  the  '  bind '  or  clayey  shales,  just  overlying  the 


t  flAflr  ittmm  WiUms  (er  |«Uika)  an  qnaitiitM  ud  wA  \ 
imunqavft«B  11  ta.  I7  '  ■■>■  t'l '1  ii.  bjr  3|  id-,  at  1 
kdw  bbek  bfd  ami  itwlf    Tn  ofltt  ) 
I  tUMjal  iha|ie  tlnn  the  ihiid,  bnt  u 
a  arm  ^rU  nKitid«>1  nff.  and  tia  bat   ' 


Ifc.  T.  6.  Bmb^.  F.RSl.  Jbu  lo  wliora  two  sectioms  of  Ibe 


wrkahly  wdl  roninieiL  dx 
■ipntr  «*  f«»is  bHi  likRip  are  wtae  gnuns,  ako  roaodod  fir 
t^  aoit  pan.  wUcfc  an  hcowa  id  enlrv,  mote  nr  Iob  opaque,  t 
T  tlaaV  it  laiwiMi  thiT  r^ni  an  dw—pnaai  frlspu-,  »tained  tijr 
iafkolsl  UtawMM  aaunaL  Tlw  qnartx  gmns  ■»  (mmild 
I7  leeaafaT  maiti.  wtfiaM.  tnt  doI  alinij-j<.  in  optkit 
iijt?if'<?  «iA  the  rfy""^  g^^*^  Carities  ^ppeai  to  >ir  itvfinU 
ift  Bnet  pBB^  bn  ■•  fwanlly  oT  rrr^  fmall  siz^  ;  onmetuim  1 
tiq-bdUeaaybaiMc^  bat  I  thiik  that  tliey  are  romiDaalT 
CBfi^,  iBaB  gn»  ooattn  a  mmbw  i^f  ffmall  alina*4  rolorletf 
'  laVaritffm.  nAar  Bb  aDDfananito.  wUcIi  are  coannatil.T  9eev  in  thr 
quam  pf  «nair  oM  granitoid  nx'ks  :  fthcr?  contain  :r  rtake  I'f 
bro"Ti  mica,  a  lir.y  orrital  or  !».-..  pn^'baMy  an  inm  "xM'.'  I'r  a 
crTstaUiie  whi.-b  may  V-e  riiv-'iii.  I  twivci  lUe  (luartz  !i:if  Wn 
derived  from  sd  old  granit-'id  iwk.  Tli-.'  well  r.miideil  lTS!L- 
diiK-r^nw  this  >i>e\-imeii  from  tlii-se  niiaitzitej  vtr  grits  wliioli  I  hait 
tiitheno  s^en  from  b.i«lder>  in  coal.  Vmt  a  ^peoimeu  nlii'li  1 
ohiained  from  one  of  the  old  quanzites  of  tbe  Liokey  Hill?  a'-' 
contains  many  irell  rouudol  grain?,  aud  ^o  doe:;  a  unartzite  in  I'l'' 
Charnivood  -erie>.  of  course  1  do  not  mean  ii><in:ire<t  tliaT  ir?  nin-' 
look  in  this  direction  for  the  jiarent  rwk. " 

Of  a  secon<l  >]>eoimen  Mr.  Bi^miey  remark-  :  -"  Thi*  roekiliffi.^ 
but  little  from  the  la«t.  the  grains,  ss  a  rule,  I  think  are  not  i]nii>' 
so  well  roundeil,  and  rather  more  are  Maiiieil;  tho«,>  cntainin:  tli'' 
belonites  are  perhaps  not  quite  so  common.  A  small  :,Taiii  may  {■■' 
brown  tourmaline,  and  !  think  tlii<  mineral  i^  ;tl>i'  iiu'lurl!'.!  iu  a 
quartz  grain.  It  is  very  probable  that  tJiis  KHihier  ci'inesl'Muiilie 
same  parent  rock  aa  the  other  one," 
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Prof.  Bonney  in  his  presidential  address  to  the  Geological  section 
i  the  British  Association  at  Birmingham  in  1886  described  several 
Kmlders  found  in  c^,  the  examination  of  which  he  rightly  considers  to 
e  of  great  value  from  the  light  they  may  throw  upon  the  physical 
)nditions  existing  in  the  carboniferous  period. 

The  reason  wliy  these  stones  are  thus  found  located  in  such 
Bculiar  positions  can  only  at  present  be  surmised,  as  the  subject 
at  present  rather  vague  ;  but  the  theory  has  been  adduced  that 
ley  have  been  carried  down  to  their  present  position  by  masses  of 
Mtting  vegetation  in  a  manner  similar  to  that  recorded  by  travellers 
I  the  Amazons,  &c.,  where,  in  the  swamps  and  shallows  such  masses 
«  seen  floating,  carrying  foreign  matter  along  with  them.  It  has 
so  been  suggested  that  tliere  have  been  circumstances  analagous  to 
lose  at  present  in  Siberia  where  the  plains — something  like  the  old 
•al-measure  plains — are  surrounded  by  lofty  ice-covered  mountains, 
id  boulders  are  bome  into  these  plains  by  glaciers.  A  leading 
3ndon  newspaper  recently  reported  a  similar  specimen  and  alleged 
to  be  a  meteorite.  This  singular  idea  although  thus  made  popular 
however  untenable. 


ON    A   MAMMALIFEROUS   GRAVEL   AT   ELLOUGHTON   IN   THE 
UUMBER  VALLEY.      BY  G.  W.  LAMPLUGH. 

Hearing  last  May  that  a  large  bone  had  been  found  in  a  gravel 
t  at  EUoughton  near  Brough-on-the-Humber,  I  went  at  once  to 
:amine  the  place.  The  '  bone  *  proved  to  be  a  mammoth's  tusk  of 
rge  size,  and  on  enquiry  1  learnt  that  the  pit  had  yielded  many 
her  bones  and  teeth,  but  as  they  were  all  badly  preserved  the 
Drkmen  had  taken  little  care  of  them.  This  seems  to  be  a  new 
cality  for  mammalian  remains,  though  it  has  long  been  known  that 
ley  occur  in  the  gravels  which  lie  between  the  chalk  and  the  boulder- 
ay  at  Hessle  six  miles  to  the  east  of  Brough,  and  also  in  a  deposit 
:  doubtful  age  at  Bielbecks,  seven  miles  to  the  north. 

The  pit,  which  had  been  open  about  twelve  months,  is  excavated 
ito  the  top  of  a  small  isolated  hill  known  as  Mill  Hill,  and  as  there 
SIS  since  been  a  continuous  removal  of  the  material,  a  good  section 
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The  rough  gravel,  A,  contains  some  boulders  of  oolitic 
of  large  size,  one  which  I  measured  being,  roughly,  3  feet  by 
2  feet  by  2  feet.  The  character  of  these  boulders  does  not  often 
STOur  the  preservation  of  glaciation-marks,  but  in  one  or  two 
nstances  I  noticed  partially-obliterated  grooves  which  may  have 
>een  due  to  ice  ;  at  any  rate  the  size  of  some  of  the  blocks  suggests 
;hat  floating  ice  was  the  agent  of  their  transportation,  especially 
(ince  the  gravel  is  at  a  higher  level  than  the  oolitic  rocks  in  the 
mmediate  neighbourhood,  from  which  the  boulders  may  have  come. 
Pebbles  foreign  to  the  district  form  only  a  small  proportion  of  the 
vhole,  and  their  size  is  always  small.  The  bones,  etc.,  do  not  occur 
n  this  part  of  the  section,  but,  as  the  workmen  informed  me,  among 
he  yellow  slightly  clayey  sand  B  in  the  lower  part  of  the  pit. 

Though  the  sand,  B,  contains  many  pebbles,  there  is  a  marked 
lifiFerence  between  it  and  the  overljdng  rough  gravel,  and  their 
unction  shows  a  line  of  erosion  and  unconformity.  However,  as  the 
vhole  of  the  beds  are  current-bedded  and  irregular  this  does  not 
leoessarily  imply  anything  more  than  contemporaneous  denudation  ; 
it  the  same  time,  in  a  low  ridge  about  a  mile  to  the  westward,  an 
extensive  excavation  reveals  rough  current-bedded  unfossiliferous 
jravels,  much  resembling  in  character  those  in  this  pit,  and  it  may 
oe  that  the  two  gravels  are  conterminous,  and  that  the  sandy  bed  B 
is  the  remains  of  an  older  deposit. 

The  tusk  mentioned  at  the  commencement  of  this  paper  lay 

exposed  in  the  floor  of  the  pit  in  stony  yellow  sand  about  a  foot 

above  the  bottom-clay.    Judging  from  its  size  and  condition  I  do  not 

think  it  can  have  been  carried  far  by  running  water  ;  it  has  more 

probably  either  been  transported  from  a  shore-line  by  floe  ice,  or  has 

dropped  from  the  floating  carcase  of  the  animal.     Its  length  at  the 

time  of  my  visit  was  90  inches,  but  the  workmen  said  they  had 

broken  up  about  two  feet  of  the  thick  end  before  they  were  aware  ; 

and  as  the  apex  also  was  blunted  and  badly  preserved,  I  think  its 

length  when  deposited  cannot  have  fallen  short  of  ten  feet.     Its 

diameter  was  6  inches  at  a  distance  of  ten  inches  from  the  apex  ; 

7j  inches  at  20  inches ;  8  inches  at  30  ;  SJ  at  40  ;  and  beyond 

this  it  did  not  seem  perceptibly  to  thicken.     Its  curvature  was  not 
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grwt,  ikiiil  would  lie  within  a  breadth  of  ainat  30  inches.  It  «u  n 
a  very  friable  «t*le,  Jiud  though  1  t-nclosed  it  in  cement,  it  crmubW 
into  small  cubical  friument*  when  an  attempt  wiw  nimlc  i.»  t*mnn 
it,  and  DOtliing  hut  this  iMiri*  renmius. 

'ITie  nnly  i>tliiT  fosnils  that  I   liavo  so  fer  had  an  opjioitiinily  W 
examine  are  a   few  fragmental  teeth  and  limb-bone*,  which  nuy 
all  be  referred  lo  the  mammoth,  t'xcttpt  one  Umth  l«lo%Ht)g  le  i     I 
horse.    The  fauna  of  the  pit,  as  known  to  mc.  Is  therefore  aa  foilo*f  r- 
KIrphat  primiijeniiii. 

I  aminfonneil  however  that  other  bones  have  been  obtained  and  smlto 
liCods  and  Hull.  bi>  that  this  list  may  yet  be  extended.  Analogoni 
deposits  elsewhere  in  the  Itidinj;  coulniii  a  larger  fauna,  and  I  should 
at  lea.st  expect  llhinai-'ro*,  Hnn  or  liUnn^  and  Cn-r-cs  to  occur  in 
addition  to  thoee  already  found.  1  made  careful  search  for  &helh, 
but  could  find  none  except  those  iu  a  fossil  condition  washed  tml  rf 
the  secondary  rocks. 

In  the  absence  of  boiilder-cUy  it  in  hazardous  to  attempt  tbt 
correlation  of  this  deposit  with  the  Hessle  or  Kelsey  Hill  beds,  but 
the  jirespuce  of  far-travellod  stnnes  iu  the  gravels  slmw  tli.it  .it  anr 
rate  it  cannot  be  preglacial,  while  its  height  above  the  prewnt 
level  of  the  Hiimher  and  the  size  of  some  of  its  boulder*  sr* 
evidence.s  tliat  it  cannot  have  been  much  later  than  jilacial  times. 
The  non-occurrence  of  marine  shcllii  siij^gest*  fluviatilo  conditii'iis, 
and  it  is  jM^ssible  that  tlic  be. is  have  accumulated  iu  fresh  vater 
when  the  dr.iiiiacro  of  the  Lnwor  Humher  wa.s  encumbered  and  the 
waters  danuued  back  by  ice.  The  sudden  witlidrawid  of  this  ii'J 
barrier  niiyht  explain  the  rather  ctnious  preservation  of  tin-** 
incoherent  j^ravels  on  the  crest  of  an  isolateil  hill  with  bare  slopw. 
for  inider  such  conditions  the  hill  might  emerge  as  an  island  aud  tlip 
deposits  on  its  summit  bo  preserved  while  its  slopes  were  uudergoing 
torrential  denudation. 

Btit  there  is  nn  part  of  Yorkshire  of  whose  topography  during 
glacial  times  we  know  less  than  of  the  inner  slope  of  the  Wolds  and 
the  plain  at  its  foot,  denudation  on  the  slopes  and  depo.sition  on  tlie 
low-ground  having  equally  obscured  the  phenomena,  and  while  so 
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iucli  uncertainty  remains  it  is  impossible  to  deal  satisfactorily  with 

lated  beds  like  these.    I  have  an  impression  that  these  gravels 

be  the  inland  representatives  of  the  Kelsey  Hill  beds,  and  may 

newer  in  age  than  the  Hessle  beds,  but  the  evidence  for  this  is 

and  inconclusive,  and  need  not  be  stated. 

My  best  thanks  are  due  to  H.  Lyon,  Esq.,  the  owner  of  the  pit 

and  the  residence  adjoining,  for  his  kindness  in  permitting  me  to  try 

"to  remove  the  tusk,  and  for  his  aid  in  various  other  ways. 


ON   THE  ANCIENT   FLINT-USERS  OF  YORKSHIRE. 
BY  JAMES  W.  DAVIS,  F.S.A.,  F.G  S.,  ETC 

In  July,  1886,  a  paper  was  communicated  to  a  meeting  of  this 
society,*  "  On  the  remains  of  a  primitive  people  in  the  south-east 
comer  of  Yorkshire,"  by  Thomas  Wright,  F.S.A.  The  author 
describes  a  number  of  fliut  implements  which  had  been  collected  by 
Mr.  Edward  Tindall,  of  Bridlington,  and  Mr.  Cape,  also  of  that  town. 
He  states  that  there  were  implements  of  various  kinds  made  of 
chipped  flint,  among  which  the  most  common  were  arrow-heads,  and 
others,  similar  but  larger,  which  had  probably  been  used  for  spears  or 
javelins ;  delicately-formed  fish-hooks  also  chipped  from  flint,  knives, 
saws,  chisels,  sling  stones,  and  flat  stones.  The  latter  were  sharp  at 
the  edge,  and  probably  had  served  the  purpose  of  scrapers  to  remove 
the  internal  flesliy  part  from  the  skins  of  animals.  Occasional  stone 
axes  were  found  scattered  over  the  district.  Mr.  Tiudall  informed 
the  author,  that  the  arrow  and  spear  heads  were  most  frequently 
found  on  the  slopes  of  moorland  on  the  sides  of  rather  steep  hills ; 
the  sling  stones  were  found  in  the  greatest  abundance  in  and  near 
Flamborough  ;  ruder  aiTOW-heads  were  found  in  the  neighbourhood 
of  Sewerby,  three  miles  from  the  head ;  and  that  those  of  most  perfect 
make  were  found  furthest  inland.  Another  circumstance  of  which 
particular  mention  is  made  is  that  the  flints  occur  in  certain  areas 
with  much  greater  frequency  than  in  others,  and  an  observant  person 
could  not  walk  across  those  fields  without  finding  specimens  lying  on 
the  surface.     Mr.  Wright  argues  from  this,  that  these  areas  are 

*  ProoeediugB  of  the  Torksh.  Geo!,  and  Polyt.  Society,  vol.  iii.,  p.  46. 
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probably  the  sites  of  uncient  maaufactoriei;  of  flint  implementt.  ud 
tlie  iiccviiTeuce  in  considerable  mimbers  of  flint-flaVea  aud  wm. 
bdeidos  tlie  higldy-fiuisbed  implemetit^s,  affords  some  corroboi&tian  of 
tiie  opinion. 

Since  Mr.  Wright's  obserTations  n'cre  mxde  numciroLis  gNlo^iti, 
with  aiiliiiuanaQ  proclivities,  have  made  collections  of  flints  from  the 
Bftme  ilistriot,  and  the  flat  lauds  of  Hoiderness  and  the  envirouBg 
wolds  have  funiiahed  very  large  numbers  of  examples  to  their  caluiietl. 
At  the  present  time,  flint  objects,  even  on  field?  which  have  been 
T&cently  ploughed,  are  rarely  met  with,  and  it  is  only  occasioullr 
that  a  good  example  is  discovered  by  an  intelligent  workman,  a  f« 
of  whom  are  constantly  on  the  alert. 

The  flint  implements  discovered  on  the  wolds  of  Yoikxhire  a»t 
in  Holderness,  furnished  many  illn3tratio:is  to  the  classical  worl  M 
Dr.  John  Evans,  F.R.S.,  on  the  "Ancient  Stone  IropleuenU, 
Weapons  and  Ornaments  of  Great  Britain."  Each  of  the  groups  inbi 
which  the  implements  are  ilivided  is  represented  by  Yorkshire 
specimens,  and  in  several  instAnces  the  whole  of  the  examples  on 
which  the  group  is  established  have  been  obtained  from  the  wokta 
It  is  iimico^-^:irv  tn  eiiiiiiir'rate  thorn.  ,i  rofproiicp  tn  the  ""ork,  ^ulruir- 
ably  illustrated,  will  show  the  important  pliice  occupied  by  tlieYnrk- 
shire  specimens. 

In  aildition  to  the  flints  found  on  the  surface  of  tlie  groiiud 
throughout  the  wold  district  of  the  East  Riding,  which  of  themselves 
do  not  afford  a  very  large  amount  of  insight  into  the  character  awl 
the  habits  of  the  people  i  there  are  others  which  hnvo  been  di^^i'nvotftl 
in  the  mound-graves  common  iu  the  same  district  The  e\plorHti  u 
of  Rev.  Canon  flreenwell,  of  Mr..!.  I!.  Jlortimerandothcrj  haii  -hu'"" 
that  the  mouuds  may  be  clearly  divided  into  two  period-  iii  the  liter 
of  which  broUKc  is  found  ;  whilst  in  the  aarlier  onl\  ^tone  implement- 
have  been  discovered,  and  these  are  similar  m  form  and  workmanship 
to  those  found  on  the  surface.  Associated  with  the  flmt  implemeat" 
are  vessels  of  earthenware  of  a  rude  and  simple  description  The 
skelet^nns  found  in  these  earlier  graves  have  served  to  con*  mce  t'anoii 
Greeiiwell  that  they  belonged  to  a  peaceable  and  well-disposed  people, 
inclined  to  agricultural  pursuits,  and  living  mostly  on  the  results  of 
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ich  pursuits ;  varied  by  an  occasional  animal  caught  in  the  thick 
vests  which  extended  over  the  swampy  vale  of  Holderaess.  These 
iiiy  inhabitants  are  distinguished  irom  a  succeeding  people  by  their 
nailer  stature,  and  the  elongation  of  the  head  irom  the  front  back- 
mids  ;  by  the  softer  contour  of  the  facial  angles,  and  by  a  general 
utline  that  must  have  been  of  a  type  at  once  regular  and  capable  of 
xmsiderable  beauty.  The  later  people  who  appear  to  have  introduced 
irticles  fashioned  in  bronze  into  Yorkshire  were  of  a  larger,  stronger, 
md  more  rugged  character;  their  skulls  were  of  a  shorter  and  rounder 
brm ;  and  prominent  cheek  bones,  eyebrows  and  jaws  gave  them  a 
ms  pleasing  expression,  and  indicate  a  more  aggressive  and  fierce 
grpe  of  man.  The  incursion  of  the  latter,  probably  from  some  part 
if  the  Continent  on  the  opposite  shores  of  the  North  Sea,  was  any- 
thing but  an  unmitigated  good  to  the  earlier  inhabitants,  and  the 
result  appears  to  have  been  that  they  were  subjugated,  perhaps 
reduced  to  bondage ;  their  women  were  taken  by  the  invaders,  and 
|[radually  they  and  their  works  disappeared,  absorbed  by  the  victorious 
iiordes  of  the  invaders.  The  great  series  of  mounds  and  earthworks 
Rrhich  extend  like  a  network  A:om  Flamborough  Head,  westwards 
rrer  the  wolds,  were  in  all  probability  erected  by  the  later  people. 
rhey  were  possessed  of  much  greater  knowledge  than  their  predeces- 
sors; and  the  fragments  of  linen  and  woollen  fabrics  found  in 
their  graves,  together  with  pottery  of  an  advanced  type,  and  rings 
ftnd  beads  used  for  ornament,  prove  that  they  were  in  possession  of 
[oany  refinements  which  were  unknown  in  Yorkshire  before  their 
advent. 

Implements  of  flint  liave  also  been  found  in  the  lake-dwellings 
it  Ulrome,  and  in  the  kitchen-middens  in  the  neighbourhood   of. 
Kilnsey  and  Spurn.     These  present  features  more  or  less  similar  to 
those  found  in  other  districts  of  the  East  Riding,  and  in  another 
place  have  been  already  described  with  some  detail. 

The  area  from  which  flint  implements  have  been  obtained  has 
been  greatly  enlarged,  they  have  been  found  not  only  in  the  East 
Eliding,  the  chalk  wolds  of  which,  together  with  Flamborough  Head, 
&re  replete  with  flint  nodules,  but  in  the  high  ground  bordering  the 
3ounty  westwards,  where  no  flint  occurs  in  the  strata  nearer  than 
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theHaat  Riding  wJiirce,  large  numbers  of  fliuts  have  be«[ifoitnil,KO» 
of  exquisite  workmaiisliip.  In  1S82.  Messrs.  liaw  &  Horefall-  nti  t 
paper  "'  On  the  iliscovcry  of  flint  iaipleraents  ob  the  lulls  bettiM 
Todmorden  and  Mnraden."  The  fliuts  have  been  found  in  uumerona 
localities  mostly  on  or  near  the  summits  of  the  highest  uil  uoe 
prominent  hills  on  the  Penine  range.  They  are  usually  (Mini 
beneath  the  poat  and  peaty  subsoil,  in  a  layer  of  sand  with  anjulir 
fira^eiits  of  sandstone.  The  (leat  varies  from  a  few  inches  to  a  V9J 
cousiderahle  thickness,  and  in  several  in.;l.au<:as  Hint  we^nm  hin 
been  found  under  7  to  10  feet  of  poat.  The  flints  are  largdj 
composed  of  cliippings  and  flakes,  together  with  occasional  mm 
from  which  the  flakes  appear  to  have  been  struck  off.  Beantifullf 
chipped  arrow-heads  and  other  objects  are  interaporaed  in  nuUs 
numbers.  Scrapers,  knives,  and  some  exquisitely-bshional  unatl 
implements  which  may  have  been  used  as  prickers  to  bore  bito 
through  hides  or  skins.  On  JMarch  Hill,  a  conical  emiuence  ow- 
lookiug  the  vale  of  Marsden,  more  tlian  2,000  flint  objects  «n 
discovered,  and  hundreds  of  others  bare  been  found  oa  the  ne^llb(M^ 
lug  heights. 

Tho  occurrence  of  tlint  implements  in  tlic  western  part;  of  th« 
county  is  of  wide  extent ;  numoi-ous  flakes,  an'ow-head.^,  anJ  otbi^ 
objects  iiave  been  discovered  on  the  hilU  in  the  ucighbourboi.'J  ct' 
Sheflield  in  the  south  ;  anil  the  inuurlaiids  north  of  Hahfa\.  exteudiug 
towards  Hawoith,  have  also  been  ]»i-oduL'tive.  In  fact,  on  almosi 
every  hill  wJiere  the  peat  has  been  removed,  either  by  lire,  denudstion. 
or  by  human  agency  for  fuel,  and  the  stratum  of  sandy  cla>'  exposed 
at  its  base,  diligent  search  has  Ijeen  rewartied  by  the  discovsry  ai 
flints  in  greater  or  less  profusion  on  some  part  of  its  surface  At  thf 
base,  or  in  the  lower  beds  of  peat,  there  arc  numerous  roots  sni 
stumps  of  trees,  sometiTnes  of  lai-ge  size  ;  they  all  terminate  a  fe« 
feet  from  the  ground,  and  often  several  feet  below  the  present  surface 
of  the  peat.  On  many  of  the  stumps  there  is  evidence  of  Are,  anJ 
the  forest  may,  centuries  ago,  have  been  burnt  ilown  to  liislodge  a 
foe,  perhaps  the  user  of  the  flints  now  occurring  on  the  surface,  which 
Was  onct'  that  of  the  soil  in  which  the  trees  grew  and  flourished.    The 
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is  frequently  8  or  10  feet  in  thickness,  and  occasionally  attains 
m  depth  of  12  or  15  feet,  and  there  is  little  doubt  that  its  accumula- 
fcaon  has  occupied  a  long  period  of  years.  When  the  Romans  occupied 
tliis  country,  and  had  their  seat  of  government  at  York,  in  the  early 
oentaries  of  the  Christian  era,  the  character  of  the  country  was  much 
as  it  is  now,  and  the  Roman  centurian  in  his  ride  from  Eboracum  to 
Manconium,  would  find  the  transit  across  the  Penine  chain  as  dreary 
aad  as  cheerless  as  his  modern  representative  of  a  more  peaceful 
calling,  the  manufacturer  of  forty  or  fifty  years  ago,  who  periodically 
crossed  the  hills  in  all  kinds  of  weather,  with  a  packhorse  which 
carried  the  result  of  a  week's  labour,  to  be  sold  on  the  other  side. 

Whether  the  people  who  used  the  flint  arrow-heads  and  left 
them  in  the  sandy  substratum  existed  and  migrated  beneath  the 
branches  of  the  trees  whose  bases  still  exist,  it  is  impossible  to  say, 
but  there  cau  be  little  doubt,  that  if  not  living  beneath  their  shadow, 
the  men  were  anterior  to  the  trees.     The  large  extent  in  area  over 
which  the  flint  implements  have  been  found,  is  evidence  that  the 
population  must  have  been  comparatively  large,  but  much  additional 
information  must  be  obtained  before  anything  more  than  the  merest 
surmise  can  be  ventured  upon  as  to  their  state  of  barbarism,  or 
whether  these  people,  probably  amongst  the  earliest  of  which  there 
18  any  record  in  the  county,  were  even  at  this  early  date  in  possession 
of  some  of  the  rudiments  of  civilization,  and  enjoyed  some  of  the 
comforts  of  house  and  co-operation,  resulting  from  the  accumulated 
experience  of  a  still  more  remote  ancestry.     It  is  a  subject  for  specu- 
lation whether  the  inhabitants  of  the  hilly  country  between  Yorkshire 
and  Lancashire  had  any  relationship  with  the  earlier  tribes  who 
inhabited  the  caves  further  north.     In  the  Victoria  cave,  near  Settle, 
flint  implements  have  been  found  beneath  stalagmite  and  clay,  which 
indicate  a  very  early  type  of  man  who  lived  ages  before  the  Roman 
era ;  and  in  Wensleydale  and  other  parts  of  the  North  Riding  similar 
remains  of  a  prehistoric  man  exists,  who  appears  mainly  to  have 
sought  refuge  and  shelter  in  caves.    There  is  no  tangible  evidence 
that  the  cave  men  and  the  hill  men  were  contemporaneous,  only  a. 
few  fragments  of  flint,  a  cut  and  pointed  bone,  or  a  fragment  of  bone 
carved  to  form  a  rude  adornment  for  some  native  beauty,  or  perhaps 
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'ave,  near  Settle,  but  they  are  all  neolithic.  A  bone  was  found  at  a 
inch  lower  depth  in  the  cave,  associated  with  bones  and  teeth  of 
yena  and  other  animals  which  the  hyenas  had  devoured ;  this  bone 
«8  considered  by  some  authorities  to  be  human.  If  this  pro- 
lematical  evidouce  should  prove  to  be  correct,  it  will  take  man  in 
^'orkshire  to  tlie  Palaeolithic  age.  The  investigations  conducted  by 
fr.  W.  Pengelly,  F.R.S.,  at  Kent's  Cavern,  near  Torquay,  have 
sndered  available  a  large  jr.ui)imt  of  information  respecting  the 
^alsBolithic  cave  men.  The  lowest  layer  consisted  of  a  breccia  of 
ob-angular  and  rounded  fra^Muuts  of  grit  rock  and  contained  bones 
f  bear,  fragments  of  jaws  ol*  lion  with  teeth,  remains  of  fox  and 
ther  animals,  together  with  rude  massive  flint  tools  :  above  the 
breccia  with  remains  of  bear,  is  a  thick  bed  of  crystalline  stalagmite, 
allowed  by  a  deposit  of  red  clay  with  fragments  of  limestone,  which 
ifr  Pengelly  termed  "  cave-earth  ; "  the  cave-oarth  is  full  of  bones 
►f  a  large  number  of  animals,  including  the  cave  hyena  and  lion,  wild 
•at,  wolf,  fox,  bear,  mammoth,  woolly  rhinoceios,  horse,  deer,  voles, 
kc. ;  amongst  the  bones  were  flint  implements,  a  stone  hammer,  a 
K)ne  pin  and  harpoon,  evidence  of  the  existence  of  man  at  the  same 
)eriod.  The  cave-earth  was  succeeded  by  a  black  layer  of  charcoal 
kbout  four  inches  lu  thickness,  the  product  of  the  fires  of  the  cave- 
nen  who  had  occupied  the  cave  after  the  hyenas  had  been  dislodged. 
jreat  numbers  of  flint  implements  and  burnt  bones  were  found  in 
ihis  layer,  as  well  as  some  implements  of  bone  Then  follows 
50  inches  of  stalagmite  and  another  luyer  of  black  earth,  in  which 
wre  remains  of  the  Romano-Celtic  races,  similar  to  the  layer  of  black 
earth  and  charcoal  found  near  the  surface  of  the  Victoria  Cave.  The 
age  of  the  older  deposits  in  the  cave  are  variously  estimated  and 
depend  mostly  on  the  rate  at  which  stalagmite  is  formed.  Mr.  Pengelly 
estimates  that  at  the  rate  of  1  inch  of  stalagmite  in  a  thousand  years 
the  60  inches  between  the  Celtic  and  cave-men  occupations,  would 
occupy  60,000  years  in  formation.  Such  a  computation,  however, 
is  obviously  dependent  on  an  assumption  which  may  be  entirely 
without  foundation,  because  tlie  rate  at  which  stalagmite  is  deposited 
depends  on  the  amount  of  carbonic  anhydride  in  the  water  which 
permeates  the  limestone  rock,  and  the  consequent  amount  of  lime 
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£wdnl  wd  (frdifdaud.  and  lia»  m^  rmej  vaj  nndi  in  6Stm 
lAotlhiM  aai  ai  ifiAnat  Ina.  Tben  an.  1»a««v«t.  W  m  Ml 
^t  il»  tiaa takm  U  fini  tkew  Uuck  df^b  of  MlagnttiBM 
iB£GAftTBTl«KtBt«r«il()Elmailbe  tm  oecopMiaa^  onpni 
wiih ■Ucb riwUHii'nl  yaiait m»  moU  Hen.  B(Ti»difetkk 
«uth  tha«  k  tb  poriad  dons  vUdi  the  cav«-«artb  ««■  fanMi 
aad  SHU  iImi^  nnr^iBTiT  of  tlie  can  at  bt«mlff  vith  the  Vm ; 
Md  b^Wkd  t^  ^pua,  a  tUcfc  lasd  </  dalaenute  aod  Utoi  iIk  &' 
HB|iniii  aiMi^ft  the  ranto*  of  ihe  Itear.  A  |ienn<I  maj  dunotndi 
of  jVHiiaeEleU  n  ■Jbartntnty  iadiraiwl  hr  thit  t«cm<g()Te3mM<f 
Rnatu;  and  Um  bUoN  flf  then  orach  murv  rec«ut  than  the  anwl 
KBatu  af  mao  in  Uw  riTi!>'-gnvel&  Even  tn  liii!  Utter,  tbesHt 
aittw|uate<l  umilwrs  of  llw  hnoMn  qieews  Ken  pcweanl  af  m- 
aifteiable  iiit«Iligciic«,  Umj  bahtooed  tatHa  and  vfa^toM.  Eml  n 
ooouiiuiuUeii  and  do  dcrabt  tMnibincd  far  putpooes  of  affean  lal 
dffftwKft  It  u  iiuociiHT  to  go  furtlier  hack  still  for  evtdciraee  of  tb 
eariieat  meo,  and  it  ta  not  pmfaaUe  th&t  they  «iU  be  (bottd  b  neb 
an  inhoapilitMf  flitiHit^*  as  tliat  of  tlus  cocmtiT,  bat  ntbt 
want)  and  nuu;  laiidi  to  tlie  saiitb  and  eaat. 

IfoWfi?  rernnlml  thf  jiriii--ip«l  imtanres  in  wliirh  flint  il 
liave  t>eeN  fouii.l,  it  is  i,r..i>^,ed  I-  ca-i-i^-r  tl...  |,r..l.al.le  .■..iftirv"  "i 
the  people  w!io  u-ie<i  tliera.     Il   lias  .tlrea-ly  ln-eii  -li.tnii  lion  iu«<''' 
is  the  iiiforiJiatiou  that  iiiii  he  di'ihicod  fruiii  tlif  uhjetts  taki'u  i"  lii-' 
aKHlracta.s  they  arc  fuiiiid,  nuil   it  U  only  I.y  iiifeiviice  lliat"''"^" 
ascertain  the  metho.i  of  their  liviiii,' ami  the  i.rul.aljle  aiiu- of  ib'^'t 
existeuce,   hy  iiistitutitij,'  n  eonipari^oii  with   the   people  I't  ili'"i' 
coimtriea,  still  iu  a  primitive  state  of  existence,   nhi*  manufaitiw 
.lud  utilize  we.-ipoiis  and  other  objects  inade  from  tliiit.  oluiiliaii."' 
some  other  dtone.     It  is  pussihle  that  one  of  the  scieiititic  aims  oiw 
present  one,  which  uill  be  eun.sideivd    nio>t    favourably  by  fut'it' 
fenerations,  will  be  the  vast  stores  of  infnrmatiim  which  have  I'S*'' 
aecuiimlateii  re^peclin;,'  the  primitive  coiiiUtioii  of  the  huuian  rart' 
whether  the  matter  be  considered  from  the  standpciiut  of  an  evi-hi- 
ti'jni.st  and  the  dcvelojinieiit   of  the  s]»ecies  from   inferior  aiiiiuaU. 
a-'*    embodied  in    the    writiti),'^    of    Dan\-in    and    Huxley;    or    the 
scarcely  iesi  important  bearings  of  the  discoveries  througlnmt  all 
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]>arts  of  the  world,  having  relation  to  prehistoric  man,  his  manners, 
his  customs,  and  the  influence  his  existence  has  had  in  the  general 
pirogress  of  the  species. 

Mr.  E.  T.  Ilardman,'-'  who  was  a  member  of  the  Geological 
Survey  of  Irelau  1,  and  afterwards  spent  some  years  in  Australia  to 
prepare  a  Report  on  the  Geology  and  Mineralogy  of  Western 
Australia,  had  many  opportunities  to  study  the  natives  in  the  district 
around  Kimberley.  He  exaniincMl  their  iniplenients  of  warfare,  and 
learnt  the  uses  and  mode  of  nmunfacture  of  the  flint,  stone,  agate, 
trajHrock,  or  other  hard  materials.  They  strikingly  resembled  those 
obtained  from  the  ancient  barrows  and  kitchen-middens  of  this 
country.  The  stone  implements  in  Au.stralia  are  almost  entirely 
restricted  to  the  northern  part  of  the  continent,  and  are  rarely  found 
in  the  south.  They  consist  of  spear-heads,  celts  or  hatchets  and 
small  chisels,  similar  to  the  objects  termed  scrapers  in  this  douutry. 
In  the  north  of  Australia  there  are  extensive  deposits  of  flint  and 
jasper,  as  well  as  of  agates,  and  in  the  river  beds  large  pebbles  of  pure 
rock  crystal.  The  sites  of  manufactories  of  implements  are  denoted 
by  the  quantities  of  flint  flakes  lying  about  From  the  rock  crystal 
very  beautiful  spear-heads  are  made,  as  well  as  knives  used  in  the 
operation  of  circinncision  and  other  similar  rites.  The  progress  of 
civilization  has  introduced  another  material  which  the  natives  have 
not  been  slow  to  utilize,  and  many  of  their  weapons  are  now  made 
from  glass  bottles.  Leaf-shaped  spear  (or  arrow)  heads  are  made 
about  two  inches  in  length,  finely  pointed,  with  serrated  edges.  They 
are  attached  to  sticks  and  used  chiefly  as  projectiles,  being  thrown 
from  the  hand,  assisted  by  a  throwing-stick,  at  the  end  of  which 
there  is  a  hook  to  be  inserted  into  the  butt  of  the  spear;  its  action, 
in  giving  considerable  velocity,  resembles  that  of  a  primitive  bow. 
They  are  also  used  for  throwing  javelins. 

Mr.  Hardman  gives  the  following  description  of  the  method  of 
fabricating  implements,  which  appears  so  interesting  as  to  necessitate 
its  being  given  in  his  own  words : — "I  induced  a  native  to 
show  me  the  process  on  a  portion  of  a  broken  bottle.  Knocking  off" 
a  piece  of  a  suitable  size,  he  tlien  procured  a  rounded  sandstone 

*  Joarn.  of  the  R.  Hist,  and  ArohsaoL  Absoo.  of  Ireland,  vol.  viii.    Fourth 
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great,  aud  woiilil  lie  within  a  bi-eadth  of  abotil  20  inches,  [t  ni  in 
a  very  friable  state,  ami  though  I  enclos»l  it  in  cement,  it  frambM 
ioto  siukII  cubical  fra^ents  when  »n  nttompt  wa-s  mad<?  I'l  n 
it,  and  nothing  hut  tJiis  d'-hrit  reammt.. 

The  only  other  fosfiiis  that !  have  so  far  hail  an  opportniu^  to 
examine  arc  a  few  frogiaeitta!  teeth  And  limb-bone^,  wlkich  oq 
all  be  rcfennl  i"  the  matiimotli,  uscept  one  tooth  belonging  W  » 
home.  The  faiiua  of  the  pit,  as  known  to  me.  h  therefore  as  folloirs  :— 
Kliiphn»  primigtniu*. 
E,/uui.  .p, 
laminFoniiorlliowoTer  that  otlier  bones  have  been  obtained  and  sect  ta 
Leeds  and  Hull,  so  that  this  list  may  yet  be  extended.  AnalogoM 
deposits  elsewhere  in  the  Hiding  contjun  a  larger  fa\ina,  and  I  sboaU 
at  least  expect  HAinniytr^i,  Bt>»  or  m*in.  and  Cemii  to  occnr  in 
addition  to  thoso  already  found.  I  made  cnrefiil  search  for  sheik, 
but  could  find  none  except  tliow  in  n  fn.^il  condition  naahed  fxrt  of 
the  secondarj-  rocks. 

In  the  absence  of  boulder-clay  it  is  hazardous  to  attempt  tb* 
c<nT«1&Uou  of  this  deposit  with  the  Hesale  or  Kelsey  Hill  beds,  bol 
the  prefseiice  i>ff:ir-f  ravelled  fltmias  in  the  jrravolf;  ^Ikhv  rlial  at  .luv 
rate  it  cannot  be  preglacial,  while  it?  height  above  the  present 
level  of  the  Hiunber  and  the  size  of  some  of  its  boulders  are 
evidences  that  it  cannot  have  been  luucli  later  than  ;,'lacial  times. 
The  non-occurrence  of  marine  .shells  suggests  fluvi.itiJe  comiitit'Tis, 
and  it  is  possible  that  the  be. Is  have  accuniulateil  in  fri-sli  water 
when  the  drainage  of  the  Lower  Humber  was  encumbereil  and  the 
waters  dauinicd  b.iek  by  ice.  The  sudden  withdrawal  of  tliis  ii'J 
barrier  mi^'lit  explain  the  rather  curious  preservation  of  tlii^ 
incoherent  t,'ravels  on  the  crest  of  aii  isolated  hill  with  bare  flopH. 
for  under  such  coudilions  the  hill  might  emerge  as  au  island  and  ik 
deposits  on  its  summit  be  preserved  while  its  .slopes  were  undergoing 
torrential  donud.ation. 

But  there  is  no  part  of  Yorkshire  of  whose  topography  diiring 
glacial  times  we  kuow  less  than  of  the  inner  slope  of  the  AVolds  anu 
the  plain  at  its  foot,  denudation  on  the  slopes  and  deposition  on  tiif 
low-ground  having  equally  obscured  the  phenomena,  and  while  « 
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much  uncertainty  remains  it  is  impossible  to  deal  satisfactorily  with 
isolated  beds  like  these.  I  have  an  impression  that  these  gravels 
may  be  the  inland  representatives  of  the  Kelsey  Hrll  beds,  and  may 
be  newer  in  age  than  the  Hessle  beds,  but  the  evidence  for  this  is 
weak  and  inconclusive,  and  need  not  be  stated. 

My  best  thanks  are  due  to  H.  Lyon,  Esq:,  the  owner  of  the  pit 
and  the  residence  adjoining,  for  his  kindness  in  permitting  me  to  try 
to  remove  the  tusk,  and  for  his  aid  in  various  other  wavs. 


ON   THE  ANCIENT   FLINT-USERS  OF   YORKSHIRE. 
BY  JAMES  W.  DAVIS,  F.S.A.,  F.GS.,  ETC 

In  July,  1886,  a  paper  was  communicated  to  a  meeting  of  this 
society,*  "  On  the  remains  of  a  primitive  people  in  the  south-east 
comer  of  Yorkshire,"  by  Thomas  Wright,  F.S.A.  The  author 
describes  a  number  of  fliut  implements  which  had  been  collected  by 
Mr.  Edward  Tindall,  of  Bridlingtou.  and  Mr.  Cape,  also  of  that  town. 
He  states  that  there  were  implements  of  various  kinds  made  of 
chipped  flint,  among  which  the  most  common  were  arrow-heads,  and 
others,  similar  but  larger,  which  had  probably  been  used  for  spears  or 
javelins ;  delicately-formed  fish-hooks  also  chipped  from  flint,  knives, 
saws,  chisels,  sling  stones,  and  flat  stones.  The  latter  were  sharp  at 
the  edge,  and  probably  had  served  the  purpose  of  scrapers  to  remove 
the  internal  fleshy  part  from  the  skins  of  animals.  Occasional  stone 
axes  were  tound  scattered  over  the  district.  Mr.  Tindall  informed 
the  author,  that  the  arrow  and  spear  heads  were  most  frequently 
found  on  the  slopes  of  moorlaud  on  the  sides  of  rather  steep  hills ; 
the  sling  stones  were  found  in  the  greatest  abundance  in  and  near 
Flamborough  ;  ruder  arrow-heads  were  found  in  the  neighbourhood 
of  Sewerby,  three  miles  from  the  head ;  and  that  those  of  most  perfect 
make  were  found  furthest  inland.  Another  circumstance  of  which 
particular  mention  is  made  is  that  the  flints  occur  in  certain  areas 
with  much  greater  frequency  than  in  others,  and  an  observant  person 
could  not  walk  across  those  fields  without  finding  specimens  lying  on 
the  surface.     Mr.  Wright  argues  from  this,  that  these  areas  are 

*  ProoeediogB  of  the  Torksh.  Geol.  and  Polyt.  Society,  vol.  iii.,  p.  46. 
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probably  the  ait«a  of  ancient  manitfactorie^  of  flint  implemtjati,  ul 
ibe  occurronce  in  considerable  numbers  of  flint-flakes  aud  cam, 
htiaidea  tlie  biglilj-'fiiiisUed  iinplemeuts,  aJTords  some  coiTCboratioo  rf 
th«  opiuiou. 

Since  Mr,  Wright'a  observations  were  made  numeTous  geologiitB, 
mth  aatiqiianaQ  proclivities,  have  maiJe  collections  of  flints  kota  ik 
same  district,  and  tliQ  flat  lauds  of  Holdemess  and  the  caviroiiing 
wolds  have  fumtaheil  very  large  tiumberg  of  examples  to  tbeir  cabioeti. 
At  the  present  time,  flint  objects,  even  on  fields  which  hare  been 
recently  ploughed,  are  rarely  met  with,  and  it  is  only  occasionill; 
that  a  good  example  is  discovered  by  au  intelligent  workmaa.  ■  fe« 
of  whom  are  constantly  on  the  alert. 

The  flint  implements  discovered  on  the  wol<is  of  Yorkshin-  uJ 
in  Holdernoss,  furnished  many  iUiistrations  to  th<?  classical  worii  of 
Dr.  John  Rvans.  P.R.S..  on  the  '•  Ancient  Stone  ImplcmcaU. 
Weapons  and  Ornaments  of  Great  Britain ."  Each  of  the  ^nps  tat« 
which  the  implements  are  divided  is  represented  by  Yorkshin 
specimens,  and  in  several  instances  the  whole  of  the  examples  <■ 
which  the  f^up  is  established  have  been  obtained  from  the  wolik 
It  is  uniic(."i?-iirv  to  i'iiiiiii(>r,nte  tliora.  a  refereiioi'  tr>  tlie  work,  ailrair- 
ably  illustrated,  will  show  tlie  important  place  occupied  by  thpYnrt- 
sliire  specimens. 

In  mlditiou  to  the  flints  found  on  the  surface  of  the  gniuml 
throughout  the  wold  district  of  the  East  Riding,  which  of  theniselie* 
do  not  affonl  a  very  large  amount  of  insight  into  the  character  anJ 
the  habits  of  the  people :  there  are  others  which  have  be^u  disotviwl 
in  the  raound-ffraves  common  in  the  same  district.    The  exploratura- 
of  Rev,  Canon  (Ircenwoll,  of  Mr.J.  H.  Mortimer  .ind  others,  have  shonii 
that  the  mounds  may  be  clearly  divided  into  two  periods,  in  the  later 
of  which  bronze  is  fouiiil ;  whilst  in  the  earlier,  only  stone  implemonU 
have  been  discovered,  and  these  are  similar  in  form  ami  workmanship 
to  those  found  on  the  surface.    Associatetl  with  the  flint  implements, 
are  vessels  of  earthenware  of  a  rude  and  simple  description.     The 
skeletons  fonnd  in  these  earlier  graves  iiave  served  to  convince  Cauou 
(Jreenwell  that  they  belonged  to  a  peaceable  aiid  well-disposed  people, 
■ndiiied  to  agricultural  pursuits,  and  living  mostly  on  the  results  of 
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ich  pursuits ;  varied  by  an  occasional  animal  caught  in  the  thick 
irests  which  extended  over  the  swampy  vale  of  Holdemess.  These 
irly  inhabitants  are  distinguished  from  a  succeeding  people  by  their 
mailer  stature,  and  the  elongation  of  the  head  from  the  front  back- 
raxds  ;  by  the  softer  contour  of  the  facial  angles,  and  by  a  general 
Mitline  that  must  have  been  of  a  type  at  once  regular  and  capable  of 
oousiderable  beauty.  The  later  people  who  appear  to  liave  introduced 
utides  fashioned  in  bronze  into  Yorkshire  were  of  a  larger,  stronger, 
ind  more  rugged  character ;  their  skulls  were  of  a  shorter  and  rounder 
bnn ;  and  prominent  cheek  bones,  eyebrows  and  jaws  gave  them  a 
less  pleasing  expression,  and  indicate  a  more  aggressive  and  fierce 
type  of  man.  The  incursion  of  the  latter,  probably  from  some  part 
jf  the  Continent  on  the  opposite  shores  of  the  North  Sea,  was  any- 
bhing  but  an  unmitigated  good  to  the  earlier  iuliabitants,  and  the 
result  appears  to  have  been  that  they  were  subjugated,  perhaps 
neduced  to  bondage ;  their  women  were  taken  by  the  invaders,  and 
j^radually  they  and  their  works  disappeared,  absorbed  by  the  victorious 
liordes  of  the  invaders.  The  great  series  of  mounds  and  earthworks 
irhich  extend  like  a  network  from  Flaraborough  Head,  westwards 
jver  the  wolds,  were  in  all  probability  erected  by  the  later  people. 
rhey  were  possessed  of  much  greater  knowledge  thau  their  predeces- 
sors; and  the  fragments  of  linen  and  woollen  fabrics  found  in 
iheir  graves,  together  with  pottery  of  an  advanced  type,  and  rings 
ind  beads  used  for  ornament,  prove  that  they  were  in  possession  of 
many  refinements  which  were  unknown  in  Yorkshire  before  their 
advent. 

Implements  of  flint  have  also  been  found  in  the  lake-dwellings 
it  Ulrome,  and  in  the  kitchen-middens  in  the  neighbourhood   of. 
Cilnsey  and  Spurn.     These  present  features  more  or  less  similar  to 
tihose  found  in  other  districts  of  the  East  Riding,  and  in  another 
place  have  been  already  described  with  some  detail. 

The  area  from  which  flint  implements  have  been  obtained  has 
:)een  greatly  enlarged,  they  have  been  found  not  only  in  the  East 
Riding,  the  chalk  wolds  of  which,  together  with  Flamborough  Head, 
ire  replete  with  flint  nodules,  but  in  the  high  ground  bordering  the 
x>unty  westwards,  where  no  flint  occurs  in  the  strata  nearer  than 
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theEa^  Riding  sourco.  large  Quiubera  of  fliuti  bave  be«n found, ssmi  ^ 
of  exqnisita  workmanship.  In  1882,  Messrs,  L»w  &  Hotsfall"  resl «  I 
paper  "  On  the  discovery  of  Hint  iaipl^ments  on  the  lulU  bwiteea 
Todmorden  and  Maraden,"  The  flints  have  been  foimd  in  numinmi 
localitiuj  mostly  on  or  near  tha  summits  of  the  liighest  and  ntod 
prominent  hills  on  thii  Penine  range.  They  are  usually  found 
beneath  the  peat  and  poaty  subioil,  in  a  layer  of  sand  with  aognlir 
fra^onts  of  aanilstoue.  The  peat  varies  from  a  few  inches  to  a  rtry 
considerable  thickness,  and  in  several  instances  tliut  we^iom  hare 
been  found  under  7  to  10  feet  of  peat.  Tlie  flints  are  largvly 
composed  of  chippings  and  flakes,  together  with  occasional  cixtt 
from  which  the  Hakes  appear  to  have  been  struck  off.  fiesutifiilly 
chipped  arrow-heails  and  other  objects  are  interspersed  in  sm^ff 
numbers.  Scrapers,  kuivea,  and  some  extiuisitely-fasbioued  saaH 
implements  which  may  hare  been  used  as  prickers  to  bore  holn 
througli  hides  or  skins.  On  March  HiU,  a  conical  emiuenee  orer- 
looking  the  vale  of  Marsdou,  more  than  2,000  flint  objects  iren 
discovered,  and  hundreds  of  others  hare  been  found  on  the  ue^i^nut- 
ing  heights.  I 

Till'  oiTurrence  of  tiinr  implement?^  in  tlii-  wesl^rn  p,iri5  uf  the 
county  is  of  wiilo  e.ttciit ;  nuinoroiis  Hakes,  arroH'-hoads,  aiiJ  (ither 
objects  have  been  discovered  on  the  hills  in  the  noighbourhDOil  of 
Sheffield  in  tiie  .south  ;  and  tho  iiiuurhinds  north  of  Halifax,  e.\teu(Hiig 
towards  Ilaworth,  have  also  been  produL-tive.  In  fact,  on  almost 
every  hill  where  the  peat  has  been  removed,  either  by  fire,  deimdsiion. 
or  by  human  agency  for  fuel,  and  the  slratuui  of  sandy  claj-  exposaJ 
at  its  base,  diligent  search  hits  Ijeen  rewanled  by  the  discover)"  of 
flints  in  greater  or  less  profusion  on  some  part  of  its  surface  At  the 
base,  or  iu  the  lower  beds  of  peat,  there  arc  numerous  roots  anJ 
stumps  of  trees,  sometimes  of  large  size  ;  they  all  terminate  a  fe" 
feet  from  the  gioimd,  and  often  several  feet  below  the  present  surface 
of  the  peat-  On  many  of  the  stumps  there  is  evidence  of  fire,  and 
the  forest  may,  centuries  ago,  have  been  burnt  down  to  dislodge  a 
foe,  perhaps  the  user  of  the  Hints  now  occurring  on  the  surface,  which 
Was  once  that  of  the  .soil  in  which  the  frees  grew  and  flourished.    The 

ProixtiXiage  of  iho  VorkBli.  Geol.  nail  Polyt.  Society,  vol.  viii.,  p.  70. 
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l^eai  18  frequently  8  or  10  feet  in  thickness,  and  occasionally  attains 
a  depth  of  12  or  15  feet,  and  there  is  little  doubt  that  its  accumula- 
tion has  occupied  a  long  period  of  years.  When  the  Romans  occupied 
this  country,  and  had  their  seat  of  government  at  York,  in  the  early 
oenturies  of  the  Christian  era,  the  character  of  the  country  was  much 
as  it  is  now,  and  the  Roman  centurian  in  his  ride  from  Eboracum  to 
Mancunium,  would  find  the  transit  across  the  Pcnine  chain  as  dreary 
and  as  cheerless  as  his  modern  representative  of  a  more  peaceful 
calling,  the  manufacturer  of  forty  or  fifty  years  ago,  who  periodically 
crossed  the  hills  in  all  kinds  of  weather,  with  a  packhorse  which 
carried  the  result  of  a  week's  labour,  to  be  sold  on  the  other  side. 

Whether  the  people  who  used  the  flint  arrow-heads  and  left 
them  in  the  sandy  substratum  existed  and  migrated  beneath  the 
branches  of  the  trees  whose  bases  still  exist,  it  is  impossible  to  say, 
but  there  cau  be  little  doubt,  that  if  not  living  beneath  their  shadow, 
the  men  were  anterior  to  the  trees.  The  large  extent  in  area  over 
which  the  flint  implements  have  been  found,  is  evidence  that  the 
population  must  have  been  comparatively  large,  but  much  additional 
information  must  be  obtained  before  anything  more  than  the  merest 
surmise  can  be  ventured  upon  as  to  their  state  of  barbarism,  or 
whether  these  people,  probably  amongst  the  earliest  of  which  there 
is  any  record  in  the  county,  were  even  at  this  early  date  in  possession . 
of  some  of  the  rudiments  of  civilization,  and  enjoyed  some  of  the 
comforts  of  house  and  co-operation,  resulting  from  the  accumulated 
experience  of  a  still  more  remote  ancestry.  It  is  a  subject  for  specu- 
lation whether  the  inhabitants  of  the  liilly  country  between  Yorkshire 
and  Lancashire  had  any  relationship  with  the  earlier  tribes  who 
inhabited  the  caves  further  north.  In  the  Victoria  cave,  near  Settle, 
flint  implements  have  been  found  beneath  stalagmite  and  clay,  which 
indicate  a  very  eaa-ly  type  of  man  who  lived  ages  before  the  Roman, 
era ;  and  in  Wensleydale  and  other  parts  of  the  North  Riding  similar 
remains  of  a  prehistoric  man  exists,  who  appears  mainly  to  have, 
sought  refuge  and  shelter  in  caves.  There  is  no  tangible  evidence 
that  the  cave  men  and  the  hill  men  were  contemporaneous,  only  a. 
few  fragments  of  flint,  a  cut  and  pointed  bone,  or  a  fragment  of  bone 
carved  to  form  a  rude  adornment  for  some  native  beauty,  or  perhaps 
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to  lend  dignity  to  the  chief  of  the  tnbe,  are  all  that  remuni  of  & 
C»V6  men,  and  of  tlie  othera  there  is  not  so  much, 

Flint  implements  have  been  divided  into  two  groups  reproiSit' 
ing  au  earlier  and  later  people,  the  former  are  distin^i^hed  u 
I'alsoolithic  and  the  latter  as  Neolithic.  In  Yorkshire  there  is  nn 
|)oaitive  evidence  of  man's  exidteiice  during  the  Palicolithic  iWM 
period.  But  in  the  more  southerly  districts  of  England,  numnous 
flints  have  been  obtained  from  the  river  gravels  at  depths  vuying 
from  8  to  ao  feet,  which  are  of  verj-  great  age,  as  compared  with  tl» 
Neolithic  remains  of  Yorkshire^  The  earliest  implementa  are  iwn^y 
of  large  sise,  ajid  generally  more  or  less  abraded  by  the  BCtion  of 
water,  more  or  lees  club-sliaped  in  form,  nidely  worked,  often  coTend 
with  an  ocherous  coating  iu  the  lowest  or  oldest  beds,  and  exhibidng 
a  lustrous  surface  when  obtained  from  the  strata  at  a  higliei  level. 
The  older  and  larger  Palaolitliic  implements  were  probably  held  in 
the  hand,  "  as  one  would  now  hold  a  heavy  sione  for  smastinj "' 
The  rounded  blunt  end  might  be  used  as  a  hammer,  whilst  b» 
rerereing  the  hold  on  the  implement,  the  pointed  end  could  be  used 
as  a  weapon  against  the  wild  animals  or  other  foea.  In  the  higbs 
strata  the  implomcuts  found  arc  smaller,  nnd  appear  to  be  adapted 
for  attachment  to  sticks  so  so  to  form  spears  or  javelins.  The  Uter 
Paleolithic  men  were  capable  of  making  much  tiner  and  superior 
objects  to  their  predecessors.  They  had  probably  acquiretl  a  know- 
ledge of  dressing  skins,  and  clothed  themselve.'*  to  some  extent.  They 
formed  large  colonies  on  the  banks  of  the  rivers,  and  their  iitiplfmenti 
are  found  in  large  numbers  near  the  course  of  the  stream,  'flu- 
country  was  then  united  with  the  Continent  of  Europe,  and  a  grt»^ 
part  of  the  English  Channel  and  the  German  Ocean  were  above  lif 
sea,  and  clothed  with  great  forests,  in  whicii  the  mammoth,  rhinoceroj. 
hippopotamus,  the  horse,  bison,  reindeer,  and  the  lion,  bear,  su^ 
other  animals  travelled  and  crossed  to  this  country ;  their  remain?  aie 
found  associated  with  the  implements  of  men  in  the  southern  couniieJ. 

Besides  the  old   river  gravel    remains,   there    are    others   of 
Palaeolithic  man  which  have  been  found  in  caves.     The  oldest  flint 
implements  found  in  eaves  in  Yorkshire,  are  those  from  the  Victoria 
•  W-  Q.  Smith.    TranB.  ot  Ibe  Essex  Field  CInb.     Vol.  iii.,  p.  123. 
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/*ave,  near  Settle,  but  they  are  all  neolithic.  A  bone  was  found  at  a 
inch  lower  depth  in  the  cave,  a^^sociated  with  bones  and  teeth  of 
yena  and  other  animals  which  the  hyenas  had  devoured;  this  bone 
^as  considered  by  some  authorities  to  be  human.  If  this  pro- 
lematical  evidence  should  prove  to  be  correct,  it  will  take  man  in 
I'orkshire  to  tlie  Palaeolithic  age.  The  investigations  conducted  by 
Ir.  W.  Pengelly,  F.R.S.,  at  Kent's  Cavern,  near  Torquay,  have 
sndered  available  a  large  a:ii:)iint  of  information  respecting  the 
Palaeolithic  cave  men.  The  lowest  layer  consisted  of  a  breccia  of 
nb-angular  and  rounded  fra^Munts  of  grit  rock  and  contained  bones 
f  bear,  fragments  of  jaws  ol*  lion  with  teeth,  remains  of  fox  and 
ther  animals,  together  with  rude  massive  flint  tools  :  above  the 
»reccia  with  remains  of  bear,  is  a  thick  beil  of  crystalline  stalagmite, 
i>llowed  by  a  deposit  of  ^ei  clay  with  fragments  of  limestone,  which 
Jr  Pengelly  termed  "  cave-earth  ; "  the  cave-oar th  is  full  of  bones 
if  a  large  number  of  animals,  including  the  cave  hyena  and  lion,  wild 
sat,  wolf,  fox,  bear,  mammoth,  woolly  rhinoceios,  horse,  deer,  voles, 
fee. ;  amongst  the  bones  were  flint  implements,  a  stone  hammer,  a 
bone  pin  and  harpoon,  evidence  of  the  existence  of  man  at  the  same 
period.  The  cave-earth  was  succeeded  by  a  black  layer  of  charcoal 
about  four  inches  in  thickness,  the  product  of  the  fires  of  the  cave- 
men who  had  occupied  the  cave  after  the  hyenas  had  been  dislodged, 
(rreat  numbers  of  flint  implements  anil  burnt  bones  were  found  in 
this  layer,  as  well  as  some  implements  of  bone  Then  follows 
60  inches  of  stalagmite  and  another  hiyer  of  black  earth,  in  which 
are  remains  of  the  Romano-Celtic  races,  similar  to  the  layer  of  black 
earth  and  charcoal  found  near  the  surface  of  the  Victoria  Cave.  The 
age  of  the  older  deposits  in  the  cave  are  variously  estimated  and 
depend  mostly  on  the  rate  at  which  stalagmite  is  formed.  Mr.  Pengelly 
estimates  that  at  the  rate  of  1  inch  of  stalagmite  in  a  thousand  years 
the  60  inches  between  the  Celtic  and  cave-men  occupations,  would 
occupy  60,000  years  in  formation.  Such  a  computation,  however, 
is  obviously  dependent  on  an  assumption  which  may  be  entirely 
without  foundation,  because  the  rate  at  which  stalagmite  is  deposited 
depends  on  the  amount  of  carbonic  anhydride  in  the  water  which 
permeates  the  limestone  rock,  and  the  consequent  amount  of  lime 
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diAsoUed  nnd  re-deposited,  aud  this  may  vaiy  very  much  iu  diSmut 
localities  and  at  ilitVcreiit  times.  There  can,  however,  be  nn  dm 
that  the  time  taken  to  form  these  thick  deposits  of  st^a^itc  m 
indicate  a  very  long  interval  hetween  the  two  r>ci-uj>atioiis,  romjaral 
witli  which  the  liistoricjil  period  is  a  saiall  item.  Bcvoml  theWiek 
earth  there  is  the  period  during  which  tlio  cave-earth  was  timiid. 
and  man  shared  ucciipatiou  of  the  cavt?  at  iutervaU  with  the  hycu; 
and  heyond  that  again,  a  thick  bp«l  of  stnlagniite  and  thou  the  ffiot 
weapons  amongst  the  i-emaius  of  the  hear.  A  period  many  tlioinuunii 
of  years  in  extent  in  ahsolutely  iiidii-ated  by  the  succesive  scries  uf 
retnaius;  nnd  tlic  ohlest  of  (hem  mviuli  more  i-ecent  than  the  eariisU 
remaiuB  of  man  iu  the  river-gravels.  Even  in  the  latter,  iiv.  mtct 
antiquated  members  of  the  humiui  R[iix'ies  were  ]>ossea$ed  uf  tna- 
aiderable  intelligence,  they  fashioned  toob  and  weapons,  livwi  in 
comiiiimiticJi  aud  no  doubt  combined  for  pnrpos(>s  of  olTenc?  wi'l 
defence.  It  ia  necessary  to  go  further  hack  still  for  cvidencirs  i)f  the 
earliest  men,  aud  it  is  not  probable  that  they  will  be  fouud  in  sucli 
an  inhospitable  climate  as  that  of  this  couuto'.  ''"'■  ratliw  i"  "li* 
worm  and  snnoy  lands  to  tbo  south  aud  east 

Having  recorded  the  principal  instAuces  in  wliich  flint  impl^juents 
have  been  foiuifl,  it  is  prupuscil  to  consider  the  ]ir"b;ili]c  ciiuiliti'm  "f 
the  people  who  used  them.     It  has  already  been  >.h<)wu  how  Wi^K 
is  the  inforniatiou  tliat  can  be  deduced  from  (lie  objects  takeu  iu  tl^e 
abstract  as  they  are  found,  and  it  is  only  by  inference  that  we  can 
ascertain  the  method  of  their  living  and  the  prolhible  aims  ■>!"  llifi' 
existence,   by  instituting  a  comparison  with   the  peo]ile  oi  ili'"* 
countries,  still  in  a  primitive  state  of  existence,  w1k>  mauufacniw 
aud  utilize  weapons  and  other  objects  made  from  tUiit.  olisiiliiiii,  "t 
some  other  stone.     It  is  jn>ssible  that  one  of  the  scientiHc  aim'  •'•(  i'"" 
present  Dj-e,  which  will  he  considered  most   favourably  by  fiiwre 
generations,  will  he  the  vast  stores  of  iufornintion  which  have  hen" 
accunmlatetl  respecting  the  primitive  condition  of  the  human  race, 
whether  the  matter  be  considered  from  the  standpoint  of  an  pvuhi- 
tiunist  and  the  development   of  the  species  from   inferinr  animal-, 
as    emboilied  in    the    writings    of    Darniu    and    lluxlev ;    or    ihe 
scarcely  les^  important  hearings  of  the  (Uscoveries  throughout  all 
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parts  of  the  world,  having  relation  to  prehistoric  man,  his  manners, 
liis  customs,  and  the  influence  his  existence  has  had  in  the  general 
progress  of  the  species. 

Mr.  E.  T.  Ilardman,"^'  wlio  was  a  member  of  the  Geological 

Survey  of  Irelaul,  and  afterwards  spent  some  years  in  Australia  to 

prepare   a  Report    on    the  Geology  and    Mineralogy  of  Western 

Australia,  had  many  opportunities  to  study  the  natives  in  the  district 

around  Kimberley.     He  examined  their  implements  of  warfare,  and 

learnt  the  uses  and  mode  of  ninnufacture  of  the  flint,  stone,  agate, 

trajHrock,  or  other  hard  material.s.     They  strikingly  resembled  those 

obtained  fix)m  the  ancient  barrows  and   kitchen-middens  of  this 

country.     The  stone  implements   in  Australia  are  almost  entirely 

restricted  to  the  northern  part  of  the  continent,  and  are  rarely  found 

in  the  south.     They  consist  of  spear-heads,  celts  or  hatchets  and 

small  chisels,  similar  to  the  objects  termed  scrapers  in  this  country. 

In  the  north  of  Australia  there  are  extensive  deposits  of  flint  and 

jasper,  as  well  as  of  agates,  and  in  the  river  beds  large  pebbles  of  pure 

rock  crystal.     The  sites  of  manufactories  of  implements  are  denoted 

by  the  quantities  of  flint  flakes  lying  about     From  the  rock  crystal 

very  beautiful  spear-heads  are  made,  as  well  as  knives  used  in  the 

operation  of  circumcision  and  other  similar  rites.     The  progress  of 

civilization  has  introduced  another  material  which  the  natives  have 

not  been  slow  to  utilize,  and  many  of  their  weapons  are  now  made 

from  glass  bottles.     Leaf-shaped  spear  (or  arrow)  heads  are  made 

about  two  inches  in  length,  finely  pointed,  with  serrated  edges.   They 

are  attached  to  sticks  and  used  chiefly  as  projectiles,  being  thrown 

from  the  hand,  assisted  by  a  tlirowing-stick,  at  the  end  of  which 

there  is  a  hook  to  be  inserted  into  the  butt  of  the  spear;  its  action, 

in  giving  considerable  velocity,  resembles  that  of  a  primitive  bow. 

They  are  also  used  for  throwing  javelins. 

Mr.  Hardman  gives  the  following  description  of  the  method  of 
fabricating  implements,  which  appears  so  interesting  as  to  necessitate 
its  being  given  in  his  own  words: — *' I  induced  a  native  to 
show  me  the  process  on  a  portion  of  a  broken  bottle.  Knocking  off" 
a  piece  of  a  suitable  size,  he  then  procured  a  rounded  sandstone 

*  Joam.  of  the  R.  Uiat.  and  Arohaaol.  Aasoo.  of  Ireland,  vol.  viii.    Fourth 

series,  p.  90. 
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sbblc.  which  he  shglitly  nibbetl  on  another  Btoue  1-j  pre  it  a  biw  w 
Kith;  anii  the  iioxt  rwiuUite  was  a  amall  piece  of  wood,  S« 
jatiug  htmwlf  !»;  pWed  the  w.kw1  heueath  his  to&*,  with  the  gU« 
■sting  edgeways  ou  it,  between  his  first  «.u<l  swviud  toes;  withli^ 
lows,  ailftpted  to  the  ii»tiire  of  the  Hake  he  wished  to  siriki'  off,  ht 
hen  iloftly  chipped  the  glass  into  iU  first  nide  leaf-ahapwl  fom; 
his  being  accomplished  li^fhter  blows  were  given,  imtil  a  wHuo  i 
mount  of  finish  was  nbuined.  Thon,  by  slight  taps  froiu  a  sb»D 
to!  flat-edged  stone,  the  fine  point,  anil  tlie  finely-serratwl  edge,  nw  ] 
imdiittlly  formed.  The  whole  operation  di'l  not  occupy  more  tlwi 
lalf-an-hoiir,  and  the  specimena  aro  rude  in  appearance,  having  been 
nude  hurriedly  in  order  to  explain  the  process.  Still  it  is  wonilwfal 
hat  a  material  bo  brittle  nu.i  treacherous  as  glass  couM  be  worW 
uto  this  form  by  such  simple  means."  The  hammer  stones  fmuii  no 
he  wolds  appear  to  be  very  similar  to  those  used  by  the  AiislnliMS 
n  the  manufacture  of  tlioir  implements,  and  Dr.  Evans  has  pointed 
mt  that  flakes  may  be  produced  from  a  flint  noiiulo  by  maua  irf  i 
-ounded  pebble  used  as  a  hammer,  simply  held  in  the  Iminl.  Tlif 
ipear  heada  are  attached  to  shafts  Heveral  feet  in  length,  wmj/Md 
if  heavy  acacia  wood  in  tlie  upjier  half,  the  lower  being  made  ft* 
bamboo.  The  fliiU  or  g,h>^  liciid  is  .ittaohed  by  iiiL-aiii  of  n  tfiiii.v.^u- 
cement,  a  gnmmy  substance  which  exudes  rmm  a  gi-:i=s  ;iiiil  '• 
gathered  for  the  purpose.  It  i*  i*oft  when  niivinfd,  Imt  mi  cimliii; 
the  spear  head  remains  firmly  fixed. 

Tlie  Australians  use  stone  liatchets  voiy  similar  in  fi-inu  In  tli'"* 
found  ill  Yorksliire.     Tlicy  are  maiuifactuied  in  tlie  same  nay  ;i>iVi 
flints,  and  then  undergo  a  further  jiruce.ss  of  ijrindiiig  to  a  suinmlnir 
edge.     They  do  not  appear  to  he  used  in  narfai'e,  Imt  for  the  [)\ir|-i-* 
of  cutting  wood  t'l  various  ii.sos.     The  maiiuer  ol'  fixing  tlichea'li- 
peculiarly  simple  and  intercut  in;,'.     A  sli]>  nf  acacia  wood,  altoui  the 
diameter  auti  tliickness  of  a  barrel  hoop,  is  doidileil  by  the  aid  "f  lieal 
into  a  loop,  and   in  this  loop  the  hatcliet  is  fixed  with  spinifex  j;mir. 
tlie  two  sides  of  the  handle  are  then  brunj-Jit  loy,-tlier.  and  fastened 
linnly  with  hgatiires  of  kangaroo  sinew,  the  leni;th  of  tlic  liau.Uc 
being  n>n.ally    Ifi  or    IS  im-lies.     Tlie  stmio  diisels,  which  greatly 
lesemble  the  Impleitienls  -sni'jiused  to  liavL'  beon  u.sfd   fur  dros-in^ 
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«ldu8,  are  tied  in  the  end  of  a  piece  of  stick  and  used  for  marking 
their  shields  or  other  wooden  objects.  They  never  use  them  for 
dressing  skins,  because  they  go  absolutely  naked.  The  various  tribes 
carry  on  a  good  deal  of  barter,  and  frequently  exchange  with  others 
at  a  distance  of  a  hundred  miles  or  more,  not  only  implements  and 
l^ms,  but  also  red  ochre  and  white  pipe-clay  for  the  ornamentation 
of  their  bodios. 

Interesting  accounts  of  the  methods  employed  by  the  Mexicans 
have  been  given  by  Torquematla  and  Motoliuia,  and  more  recently  a 
communication  was  made  by  Mr.  Sellers,*  giving  his  experience  on 
the  banks  of  the  Saline  River.  lie  found  a  few  miles  above  its  junc- 
tion with  the  Ohio,  that  the  land  on  the  banks  of  the  river  extended 
for  some  distance  quite  flat,  and  when  these  lands  were  cleared  of 
wood  and  the  plough  had  loosened  the  surface  soil,  it  was  not  an 
uncommon  occurrence  during  periods  of  great  flooding  from  the  river, 
for  2  or  3  feet  of  the  surface  soil  to  be  washed  away  from  large  areas 
and  leave  the  remains  of  ancient  flint  or  stone  workshops  exposed. 
Cores  and  waste  chips  were  abundant,  and  from  a  careful  examination 
of  these,  together  with  a  vast  accumulation  of  finished  and  unfinished 
implements  and  tools,  Mr.  Sellers  was  able  to  deduce  a  tolerably 
succinct  idea  of  the  method  of  working  pursued.  The  most  abundant 
material  was  chert  from  the  mountain  limestone.  Flint  is  very  rare 
in  America,  from  the  fact  that  it  does  not  occur  in  the  strata.  Jasper, 
chalcedony,  and  agates  are  also  used,  and  have  been  principally 
obtained  from  the  beds  of  the  rivers.  Considerable  information  was 
derived  by  the  author  from  Mr.  Catlin,  who  devoted  many  years  of 
his  life  to  painting  portraits  of  Indians,  which  are  now  in  the  National 
Museum.  During  his  sojourn  amongst  the  Indians  for  this  purpose, 
he  had  opportunities  to  study  the  way  in  which  they  make  their 
implements.  Most  of  the  tribes  had  men  who  were  expert  at  flaking 
and  possessed  a  knowledge  of  the  character  of  the  material  used, 
which  enabled  them  to  proceed  directly  to  the  best  mode  of  working. 
The  tools  used  consisted  of  a  piece  of  pointed  bone  or  buck-horn 
inserted  in  the  end  of  shaft  of  wood,  3  or  4  feet  in  length,  and  2  or 

*  SmithsoaUn  Report,  ISS5.    Pt.  I.,  p.  871.    Obseryationa  on  Stone-chipping, 

by  G.  B.  Sellers. 
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n  inclies  thipfa.  The  end  of  the  shaft  vras  bound  with  siuevi  or 
thougit  of  raw  hide,  to  prevent  its  sjilittiug.  Across  the  iipint  euiJ  of 
the  nhaft  wa*  a  transverse  piece,  a^nst  which  the  che*t  could  V 
phtced  to  give  greater  iiupuUe  to  the  pressure  in  iisiag  the  iuiplemenl 
(Obsidian,  and  the  more  easily  flaked  atones  were  placed  betwcea  ih* 
feet,  Larder  stones  were  partially  imbedded  in  hard  earth.  A  muH 
indentation  having  been  made  on  the  hlock,  the  t^vil  was  placed  m  it 
and  a  sliarp  impulsive  presanre  given  to  it,  &nd  a  fluke  was  scpuated. 
Where  large  and  massive  Hakes  are  required  and  the  strength  of* 
man  was  insuflicient  to  throw  it  off,  an  iustrnnieut  similar  to  the  ont 
already  described  was  used,  except  that  iti  selecting  the  staff  care  tu 
taken  to  secure  the  trunk  of  a  young  tree  with  a  branching  stum  it  i 
few  inches  from  the  bottom.  The  latter  was  cut  oSTat  a  few  inchee^un 
the  main  tniuk,  so  as  to  form  a  notch,  and  whilst  the  pressara  mt 
applied  by  the  individual  holding  it,  a  second  man  gave  a  smart  hlov 
with  a  hammer  in  the  notch.  This  combination  of  impnlsive  preJsuw 
and  the  percussion  of  the  blow  rarely  fiiiled  to  tlirow  oS  the  fiike, 
Bometimes  10  or  12  inches  in  length.  Where  the  best  beds  of  chert 
occur  intercalated  with  the  limestone  of  the  coal  measures,  tlw 
iiianufaclruR'  of  ;^tone  implomonts  found  eniploymont  for  rawv  of  ibe 
Indians.  One  set  dug  out  and  selected  the  chert  iu  the  quany. 
Others  prepared  the  blocks  for  the  flaker,  whose  operatiuiis  nre 
described  above,  and  sncceeiliug  workers  took  I  he  Hakes  mid  manu- 
factured them  into  spear  or  arrow-heads,  and  such  otlu'r  tools  or 
implements  as  were  in  rectuest.  As  already  mentioned  with  r^irJ 
to  tlie  aborigines  of  Australia,  the  implements  in  America  formcia 
staple  article  for  barter  and  exchange.  The  flake  was  first  attackeJ 
on  the  flat  surface,  that  is,  the  one  which  had  been  separated  la?t 
from  the  nucleus  or  core,  and  its  edges  reduced  to  sometiiin;^  like  tlifi 
form  of  the  object  to  be  made,  say  the  head  of  an  arrow  ;  tlio  opjio:iic 
surface  w^s  next  dealt  with,  a  second  series  of  pushes  produced  a  line 
of  fractures  extending  over  the  surface  and  leaving  a  sorratcil  marten 
to  the  implement,  repeated  and  more  delicate  operations  gratlually 
evolved  the  perfect  arrow-lieatl.  A  large  variety  of  objects  wore  thus 
made  from  the  delicate  drill  or  arrow-point  to  agricultural  implements 
made  from  qnartzite  or  chert,  which  are  12  to  16  iuclies  iu  length, 
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uid  6  or  7  inches  in  width.  The  manufacture  of  such  large  objects 
Tom  so  intractable  a  material  is  evidence  of  a  very  high  degree  of 
ikill  and  intelligence.  The  working  tools  of  the  Indians  are,  or 
-ather  were,  valued  beyond  all  price,  and  nothing  would  induce  them 
;o  part  with  a  good  flaking  tool.  Now,  however,  they  are  rapidly 
lecoming  a  thing  of  the  past,  and  the  art  a  lost  one;  the  rifle  is  taking 
■he  place  of  the  bow  and  arrow.  For  boys'  practise,  and  for  small  game, 
he  iron  points  got  from  the  fur  traders  are  preferred  to  stone.  A 
;ommou  jack-knife  is  worth  more  to  them  than  all  the  flint  knives 
iml  saws  ever  made.  Just  in  the  same  way  the  Birmingham  brass 
Mtttered-ware  kettles,  the  Yankee  tin-ware,  and  glass  whiskey  bottles 
lave  almost  totally  destroyed  their  crude  art  of  pottery  making."^' 

Sir  John  Lubbock,  in  "  Pre-historic  Times,"  states  that  whilst 
icrapers  of  stone  or  flint  appear  to  have  been  universally  used  in 
3arope  for  the  preparation  of  skins  for  wearing  apparel,  in  North 
\merica,  south  of  the  Eskimo  region,  they  are  very  rare,  if  they 
xjcur  at  all.  Mr.  Sellers  found  objects  used  a*s  scrapers  very 
ibandant  and  remarks :  "  I  think  it  most  probable  from  their  close 
•eserablance  to  refuse  flakes  and  chips,  they  were  overlooked  by 
jarly  collectors.  In  the  great  game  districts  of  the  west,  both  in 
lint  workshops  and  among  the  waste  of  the  Indian  settlements,  they 
ire  much  more  abundant  than  arrow-heads,  or  any  other  implements, 
with  the  exception  of  small  flint  knives." 

The  method  of  mainifacture  practised  by  the  North  American 
Indians  as  described  above  is  sufficiently  distinct  from  that  of  the 
aboriginal  Australians.  Botli  are  of  sufficient  interest  to  be  worthy 
of  record,  and  either  may  have  been  practised  by  the  early  natives  of 
this  country. 

The  earliest  races  of  men  in  Yorkshire  are  probably  still  unknown, 
and  as  already  observed,  future  discoveries  may  disclose  some  facts 
which  shall  reveal  the  primitive  inhabitants  who  preceded  the  oldest 
Hint  users  of  whom  wo  have  such  records  as  have  been  considered  in 
the  foregoing  pages.  Of  the  characteristics  of  those  of  whom  we  have 
so  slight  traces  only  guesses  can  be  made.  The  earliest  inhabitants 
of  the  county  were  probably  cave  dwellers,  and  perhaps  contemporary 
with   them   the  nomadic  tribes  who  have  left    their  implements 

*  Catlin.    Smitbaonian  Report,  1886.    Pt.  I.,  p.  874. 
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scatter(sl  oveo"  the  Peniuc  cbaia  of  hills.  On  tho  oast  ivaH 
what  is  now  Spum  point,  ainl  oceiipyiug  an  area  at  one  time  eTl«iiiio|[ 
fnr  into  tiio  North  San,  but  uow  swi^pt  away  aud  envelojie-l  in  iu 
ivatont,  werf)  tribes  of  men  who  dug  large  liollow  pit«  in  nhirh  tW 
deposited  their  refuse.  Olliers  further  north  iu  HohiemeM  er«MJ 
dwelliagM  over  the  lake-like  nii>res  which  covurwl  a  lat^  portion  J 
it.*  surface,  whilst  prwt>al)lj'  at  the  same  i)eriad  the  raoond 
oiitreiichraeut  biiiMers  covered  the  higher  ground  of  the  chalk  wuUi 
Whether  they  preceded  or  succeeded  the  kitcheu -midden  people  is 
uncertain,  but  we  do  know  titat  loug  &ges  before  cither  existed,  • 
people  lived  nn  the  hanka  of  the  rivers  in  the  South  of  Bnglaitd,  vln 
wnro  coDtempurary  with  animals  long  ago  extinct  in  thi^  cotiiitl7, 
when  England  formed  a  part  of  the  Continetit  of  Europe,  ffhst 
physical  conditions  prevented  their  migration  northwards  to  York- 
shire, or  if  they  did  so,  what  has  become  of  the  evidence  of  their 
occupation,  are  questions  which  must  remain  for  the  present  unsolved. 

The  age  of  the  early  tribes  of  mankind  is  a  subject  which  alwip  _ 
excites  interest,  and  interesting  speculations  un  the  subject  have  been 
formulated  in  every  country  where  the  study  of  pre-histotic  nun  has 
been  made,  Tliat  man  as  a  species  ranges  far  bni'k  in'o  pv.lfn.'iiil 
time,  there  can  be  little  doubt.  The  recent  rcsoarches  of  aiiiiiro- 
pologi.sts,  both  in  Kurope  aud  America,  appear  to  indicate  a  comiii"ii 
origin  in  some  warm  and  hospitable  climate,  probably  iu  A'ia,  lor  ilie 
several  branches  of  the  human  race,  in  Europe  sncces,iive  mij-aii'.'iis 
have  tended  westwards,  whilst  American  investigator!;  find  that  Oi« 
primitive  p  ipulation  travelled  eastwards,  probably  crossing  fmiu  ^>^^ 
in  the  first  instance  by  way  of  Behring  Straits,  In  cnn-ideriiiL:  •'ncli 
early  migrations,  it  is  always  necessary  to  bear  in  mind  that  Uii 
present  level  of  the  sea  and  land  is  not  fixed,  and  that  iti  the  diiD 
past  when  the  earliest  men  were  gradually  extending  over  the  turf^ice 
of  the  globe,  the  i-elative  positions  of  land  and  sea  may  have  been 
very  difTerent. 

The  state  of  culture  and  the  progress  towards  civilisation  aniong'^t 
thediflercnt  races  yf  men  has  been  vorj' unequal  in  dilTfrent  localitii'S, 
and  whilst  some  nations  have  progressed,  others  bound  down  by 
adverse  circuniataneei  and  inhospitable  climate,  have  persisted  in 
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vagery  to  the  present  time.  Such  circumstances  exist  in  the  far 
Id  north,  or  in  arid  districts  of  Western  Australia,  and  the  still 
>re  dreadful  districts  of  Terra-del-Fuego.  In  the  two  latter,  old  and 
eless  members  of  the  community  are  killed  and  eaten  in  times  of 
KTcity.  The  greatest  cruelty  prevails,  and  wild  superstitions  cause 
e  natives  unutterable  terrors."  The  primitive  man  was  a  slave  to 
,ture;  in  continual  terror  before  dangers  which  he  did  not  under- 
and,  and  could  not  guard  against.  Nature  to  him  was  an  appalling 
ystery  out  of  whose  bowels  anything  might  issue.  He  lived  in  a 
aze  of  fetichism.  Not  a  leaf  might  flutter,  not  an  animal  cross  the 
ath,  no  distant  thunder  roll,  or  raven  croak  unseen,  but  heralded  to 
im  some  spirit  only  too  malign.  Those  who  have  observed  in  a 
[istant  camp  or  remote  village  of  savages  the  midnight  alarms,  the 
rhispered  fears,  the  wild  unfounded  rumours,  the  cowering  before 
he  most  simple  physical  phenomena  if  only  unfrequent — only  those 
an  have  a  realizing  sense  of  the  horrors  nature  unfolds  for  the 
g[norant  yet  thinking  savage.  To  what  extent  the  ancient  savages 
rho  occupied  the  hills  and  dales  of  Yorkshire  resembled  their  existing 
epresentatives  in  these  distant  parts  of  the  world  we  do  not  know  ; 
mt,  for  the  credit  of  the  county,  let  us  hope  only  to  a  small  one. 
rhat  the  stniggle  for  a  living  was  a  severe  one  there  can  be  little 
loubt,  but  that  the  naturul  produce  of  the  soil,  and  of  the  rivers  and 
;ea  was  probably  sufficiently  abundant  to  render  unnecessary,  except 
mder  very  rare  circumstances,  a  resort  to  cannibalism  may  be  reason- 
ibly  inferred. 

!fOTE  ON  THE  OCCURRENCE  OF  LINGULA  IN  THE  MILLSTONE  GRIT  SERIES, 
WEST  OF   RIPON.       BY   REV.   J.  STANLEY   TUTE,   B.A. 

During  the  excavations  in  making  reservoirs  for  new  water  works 
for  Ripon,  on  Lumley  Moor,  about  seven  miles  west  of  that  city,  a 
bed  of  black  shale  was  exposed  intercalated  with  others.  It  is  difficult 
bo  fix  the  exact  horizon  of  these  shales,  but  they  seem  to  be  those 
which  occur  below  the  Follifoot  grit.  In  the  black  shale  was  dis- 
covered examples  of  Lingula,  which  have  been  identified  by  Mr.  R. 
Etheredge,  FR.S,  as  Lingula  credneri,  or  L.  mytUoides.  This  discovery 
&  interesting,  being  the  first  recorded  from  the  Millstone  grit  strata 
}f  this  district. 


*  Pre-bistoric  America.    Nadaillao  1886  p.  681. 
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Appeared  to  have  been 
atmck  into  the  floor  of 
the  atmctnre  and 
broken  from  the  shaft; 
a  portion  of  the  shaft 
(with  the  pin)  yet  re- 
mains In  it.  Caught 
by  the  workman's 
Npade  anil  broken. 

Found  emtietlded  in  peat 
near  the  supposed  site 
of  A  lake-<lwolling  Tlie  ' 
top  of  the  socket  has  ] 
i>een  imperfectly  cast,  i 
and    it  is  niled  with 
fragmentsof  metal  pre- 
paratory to  rc-casting. 

The  I(>n]>  Hpans  the  en- 
tiro  dinmeter,  and  is 
bow  shaped.  Plain. 
increasiuKin  thickness 
<lown  wards ;  circnlar. 

The  bracelets  are  made 
of  wire,  plaited,  and 
were  purchased  ftt>m 
Mr.  Soiiiner's  collec- 
tion, Woodmansey, 
Beverley,  described 
an  being  found  in  the 
locality. 


'ES  ON   DISCOVERIES    OF   BRONZE   IMPLEMENTS,   ETC.,    IN   THE 
WEST   RIDING.      BY   JOHN    HOLMES,    ESQ. 

issuiiie  that  objects  of  known  Roman  make,  either  in  pottery 
J,  will  not  be  deemed  pre-historic,  althougli  made  or  used  before 
egistered  in  historic  times  But  I  think  that  objects  evidently 
or  British  may  be  classed  as  pre-historic,  even  when  used  by 
mans  or  in  hi.storic  times,  with  that  understanding  I  place 
om  Thoresby's  Ducatus  Leodiensis,  p.  565,  the  discovery  of  a 
urn,  10  inches  in  diameter,  in  which  was  "  a  brass  lance,  a 

0  sliarpen  it,  and  a  mallet's  head,  of  spreckled  marble,  polished 
js  in  length,  3^  broad,  and  7  in  circumference.     It  was  dis- 

1  in  the  field   of  Stephen  Tempest,  of   Broughton,  Esq." 
by  describes  it  as  very  artificially  done,  as  if  it  had  been  a 

improvement  of  British  work.  For  his  dosertation  and  further 
itions  see  Ducatus,  p.  5GG.  The  lance  he  describes  as  of  brass, 
an  inch  broad,  and  by  its  tapering  3  inches  long,  sharp  enough 
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to  shave  a  solemn  piieat.  The  stone  is  of  blaei^h  grey  stone. ««» 
ill!  inch  in  tliirkuess,  ihougli  thre^  liing.  There  were  alwi  r*ram 
Wine  instniiiiciits  mustly  ilecayeii  to  ajshes,  the  enJs  of  "iiifh  ««n 
Iwri^l  through  the  same  site  of  holes  at  the  lance  and  sione  *re.  !■« 
iiukiiown,  lu{)priiig  like  a  Uxlkiu  to  the  end  tiunrl-er  of  an  ititli.  fnt 
some  fiirther  but  iincerttkin  discoveries  auil  ohjeot-?  se*  p.  567.  For 
Niich  objects  aaid  there  bearing  §ee  Kvan'^  Stone  Implemenls,  pp.  IT), 
187,  Ac.  &<:. 

Fur  ft  somewhat  similar  iliscovery,  .fames  Wardle.  Deputy  Town 
Clerk,  Leeds,  registers  tlmt  of  a  British  uru  in  1745,  dug  up  iu  a  field 
at  the  top  of  Briggate,  Leeiis,  about  2  feet   deep.     It  ooDtaii»J 
calcined  bones  and  &  stone  Immmer   (size  anfi  weight  not  given),  but   d 
fortunately  drawings  were  preserved,  and  figured  hy  Wardell  in  \m  I 
Antiquities  of  Leeds,  1853,  plate  1.     The  urn  was  of  rude  forauttiB,  I 
and  imperfectly  buried,  omamaate^l  in  the    usual  Britii^h  miaDet    ' 
with  encircling  rows  of  indentations.     The  urn  was  ah^ut  12  inchw 
in  height,  mouth  upward,  covered  by  a  stone.     The  whole  Ikken 
possession  of  by  Aid.  Denison,  the  owner  of  the  field,  and  now  wni- 
pletely  lost. 

Th(!  urn  niipoiir-i  in  linth  sh^iie,  •'ho,  tiud  oniantontattou  tn  1« 
not  unc<iiiiiiioii  in  Yorkshire,  and  the  hitmnicr  is  similar  lo  two 
othei-s,  whii'b  Mr.  Wanlell  bad  in  his  collection,  which  I  piirebasiil in 
l«GU,  and  transferred  to  the  Corporation  ofLeod*,  ISSi. 

In  the  yo.ir  170!l  Thoresby  re^'iitor.'i  "  the  dig^'ing  up  of  live  or 
six  brass  instruments  ploughed  up  iu  Bramham  moor  b)'  the  servants 
of  John  Ellis,  of  Kidd,  Esq.  They  are  of  different  sizes,  from  tiltii 
more  than  3  to  41  inches  iu  length,  and  from  1  to  2)  in  breaJit. 
They  are  somewhat  in  form  of  a  wedge,  from  a  thin  sharp  efiga  lo  l) 
or  2  inches  at  the  thicker  end,  where  tliey  are  hollowed  to  put  upon  i 
shaft,  each  having  an  ear  or  loop."  This  is  a  common  form  of  brouM 
socketed  celt,  of  which  I  tran.sforred  several  to  the  Leeds  public  colla- 
tion. 

Thoresby  also  figures  another  and  earlier  (?)  fonn  of  hron  e  cell, 
dug  up  in  the  grounds  of  Ambrose  Pudsey,  of  Bolton  jnxta  Bollninl. 
Rsq.,  whilst  making  a  fence  near  the  moor,  now  called  Monuebeutj. 
Tliis  is  7  inches  long  and  2)  broad  at    the  edge,  which  u  placed 
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nemost  for  execution,  aud  i^  yet  sharp  aud  piercing.  A  wooden 
bem  was  fitted  into  a  hollow  on  each  side  of  it.  See  Ducatus,  p.  565. 
Bveral  similar  are  in  my  collection  found  near  Leeds,  Morley,  Sec. 

Thoresby  also  figures  a  flint  arrow-head  of  the  ordinary  size, 

ffbed  and  tanged  edges  being  serrated,  aud  a  spear-head  which  lie 

pxres  about  2  inches  long  snioothe.     He  says  the  latter  was  dug  up 

a  field  besides  Adel  Mill,  a  Roman  station.     His  tendency  was  to 

tribute  all  these  to  Roman  times  and  uses. 

Thoresby  figures  a  shield  (which  I  think  to  be  British)  as  Roman, 
1th  a  good  description  of  its  construction  ;  but  giving  neither  t»me 
>r  place  of  discovery,  p.  565.  (Very  similar  have  been  found  in  the 
bames). 

In  1776,  continuing  somewhat  in  the  order  of  time,  I  direct  atten- 
:>ii  to  the  remarkable  find  on  Mixenden  Moor,  near  Halifax,  given  by 
Tii taker,  in  his  Loides  and  Elmete,  p.  373.  The  plate  showing  the 
tits  is  an  exquisite  production  of  art,  but  that  such  a  collection 
)iild  be  found  altogether  as  de-jcribel  is  utterly  incredible.  For 
ranting  that  which  he  calls  the  hone  or  whetstone  and  beautiful  brass 
dt  may  be  with  the  gouge  British,  the  maul,  and  the  three  arrow- 
leads  are  Canadian.  Whitaker  appears  to  have  liad  them  in  1816. 
fFhat  has  become  of  them,  or  where  and  what  they  are  is  deserving 
»f  more  than  usual  attention 

For  a  find  of  British  sepulchural  urns,  near  Halifax,  see  "  The 
Remains  of  Antiquity  of  Yorkshire,"  Leeds,  1855,  p.  26,  by  F.  A. 
Leyland,  of  Halifax,  who  may  be  still  referred  to.  In  the  same  work, 
jee  account  of  a  British  Barrow  and  contents,  by  Mr.  Proctor,  of 
fork,  p.  38.  Also,  the  discovery  of  a  British  Dagger  and  Boat,  p. 
J9  ;  and  a  British  Barrow  and  contents,  at  Worsborough,  by  James 
HTardell,  p.  57  and  75,  I  purchased  the  objects  discovered  about 
1854,  and  they  are  now  in  the  Leeds  public  museum.  The  discovery 
)f  bronze  celts,  p.  64.  "Account  of  the  discovery  of  British  remains 
)n  Baildon  Common,"  p.  87.  This  book  is  well  worth  examination,  on 
iccount  of  its  reports  of  pre-historic  discoveries.  In  the  Philosophical 
3all  Collection  at  Leeds,  are  several  bronze  celts  found  in  Yorkshire. 
)ne  well-formed  basalt  celt  is  given  as  found  in  School  Close.  In 
870,  while  forming  the  North-Eastern  Station  at  the  top  of  School 
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pebble,  which  be  slightly  nibbed  on  another  stone  to  girc  it  s  Inte  w 
tooth-  ami  tlio  ii'-'xl  rwiuiaite  waa  a  small  piwre  of  mwd.  S« 
seating  hiniBclf  he  plactwi  the  wood  beueath  IiU  toes,  with  the  ^ 
reating  edgeways  on  it,  between  bis  first  and  aecftnd  toos;  mihli^ 
blows,  adapted  to  the  nature  of  the  flake  h«  wi*heii  to  strike  uff.he 
then  deftly  cbipptnl  the  glaas  into  its  firet  rude  leaf-^uped  i<<m ; 
this  being  accomplished  lighter  blows  were  givoH,  nutil  a  wruli 
amount  of  finish  was  obtaiiie-i.  Then,  by  slight  taps  from  a  *iu»ll 
and  flat-edged  stone.  tUa  fine  point,  and  the  finely-serrated  ■.•-Ve, «« 
gndnally  formed.  The  whole  operation  did  not  oi-cupy  more  tliu 
half-aii-hour.  and  the  .speciinens  are  rude  in  appearance,  haviugbeen 
made  hurriedly  in  order  to  explaiu  tha  pnwess  Still  it  is  wiHwierfiil 
that  a  material  an  brittle  and  treacherous  as  glass  could  be  moAd 
into  this  form  by  such  simjiln  lueaua."  The  hammer  stones  found  o" 
the  woIiU  appear  to  he  very  similar  to  those  used  by  ll»e  AusttaliiBi 
in  the  manufacture  of  their  iiuplemeut-s,  and  Dr.  Evans  has  pointed 
out  that  flakes  may  be  prodneed  from  a  flint  uodule  by  nii-ans  i>f  • 
rounded  pebble  used  as  a  liammcr.  simply  hM  in  the  liaud  The 
spear  heads  are  attached  to  shafts  several  feet  in  length,  campoiM 
of  heavy  acacia  wood  in  the  upper  half,  the  lower  being  madofi™ 
bamboo.  The  flint  or  glii.s.s  heiul  is;  altaolied  liv  iLf;iin  of  ;i  tcuvfUi- 
cement,  a  gumnjy  substance  whii'h  exmle.s  fii>ii]  a  ;,'ra.s.-  uiul  '■ 
gathcrctl  for  the  puqiose.  U  is  soft  "hen  naniiod.  I.ut  on  oi-'lin^ 
the  spear  head  reninins  finnly  fixed. 

The  Austr.alians  u.so  stojje  liatchct:^  very  siuiilar  in  fonii  l.>  tb'-( 
found  in  Yorksliire.  They  are  ni;nin fact vi red  in  tiic  same  way  aj  tin' 
flints,  and  then  undergo  a  further  proces.^  of  tfriiidiiiy  to  a  siiiiiiiili';r 
edge.  They  da  not  aiipear  to  be  used  in  warfan%  hut  for  the  ]>nr])-'^ 
of  cutting  wood  to  variniis  uses.  The  manner  of  tixing  the  hi'ili- 
peculiarly  simple  .ami  inteivstin^'.  A  slip  of  acacia  wood,  ahnut  ili« 
diameter  and  thickness  of  a  liarrel  hoop,  is  .i.mhleii  !ty  tlie  aid  of  Iwat 
into  a  loop,  and  in  thi.s  loop  the  liatchet  is  fixed  with  spiuiffX  '^nw. 
tliu  two  sides  of  the  liaiLiile  are  then  bnuiglLl  togotlier.  and  fiistcueJ 
lirnily  with  ligatures  of  kaiij,'argo  sinew,  the  Icngtli  of  the  hiimUe 
being  Usually  IH  or  l«  inches.  Tlie  stone  chisels,  which  greatlv 
resemble  tlie   iiiiiilenieLits  Mijiposed  to  have  been  used   for  dres-iiu 
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skins,  are  tied  in  the  end  of  a  piece  of  stick  and  used  for  marking 
their  shields  or  other  wooden  objects.  They  never  use  them  for 
dressing  skins,  because  they  go  absolutely  naked.  The  various  tribes 
carry  on  a  good  deal  of  barter,  and  frequently  exchange  with  others 
at  a  distance  of  a  hundred  miles  or  more,  not  only  implements  and 
g^ums,  but  also  red  ochre  and  white  pipe-clay  for  the  ornamentation 
of  their  bodios. 

Interesting  accounts  of  the  methods  employed  by  the  Mexicans 
liave  been  given  by  Torquemada  and  Motolinia,  and  more  recently  a 
communication  was  made  by  Mr.  Sellers,*  giving  his  experience  on 
the  banks  of  the  Saline  River.     He  found  a  few  miles  above  its  junc- 
tion with  the  Ohio,  that  the  land  on  the  banks  of  the  river  extended 
for  some  distance  quite  flat,  and  when  these  lands  were  cleared  of 
wood  and  the  plough  had  loosened  the  surface  soil,  it  was  not  an 
uncommon  occuiTcnce  during  periods  of  great  flooding  from  the  river, 
for  2  or  3  feet  of  the  surface  soil  to  be  washed  away  from  large  areas 
and  leave  the  remains  of  ancient  flint  or  stone  workshops  exposed. 
Cores  and  waste  chips  were  abundant,  and  from  a  careful  examination 
of  these,  together  with  a  vast  accumulation  of  finished  and  unfinished 
implements  and  tools,  Mr.  Sellers  was  able  to  deduce  a  tolerably 
succinct  idea  of  the  method  of  working  pursued.    The  most  abundant 
material  was  chert  from  the  mountain  limestone.     Flint  is  very  rare 
in  America,  from  the  fact  that  it  does  not  occur  in  the  strata.    Jasper, 
chalcedony,  and   agates  are  also  used,  and  have  been  principally 
obtained  from  the  beds  of  the  rivers.     Considerable  information  was 
derived  by  the  author  from  Mr.  Catlin,  who  devoted  many  years  of 
his  life  to  painting  portraits  of  Indians,  which  are  now  in  the  National 
Museum.     During  his  sojourn  amongst  the  Indians  for  this  purpose, 
he  had  opportunities  to  study  the  way  in  which  they  make  their 
implements.     Most  of  the  tribes  had  men  who  were  expert  at  flaking 
and  possessed  a  knowledge  of  the  character  of  the  material  used, 
which  enabled  them  to  proceed  directly  to  the  best  mode  of  working. 
The  tools  used  consisted  of  a  piece  of  pointed  bone  or  buck-horn 
inserted  in  the  end  of  shaft  of  wood,  3  or  4  feet  in  length,  and  2  or 

*  SmithsoaUn  Report,  1SS5.    Pt.  I.,  p.  871.    Observations  on  Stone-chipping, 

by  G.  £.  Sellers. 
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1  inclica  thick.     The  cud  of  llie  sluift  was  bouml  with 
:houg3  of  raw  liiilc,  to  prevent  its  splittiug.     Acr<ws  the  iippet  eud  "f 
the  shaft  was  a  trtiiisverfte  piece,  agaiust  which  the  chev^t  coald  1* 
;>laceil  to  give  great«r  iiupuUe  to  tho  pressure  in  itsiDg  the  implemi-nL 
Obsidinii,  aiid  tJio  more  eamly  flaked  Btones  were  pUced  beiwwn  th« 
feet,  harder  hIouus  were  paitially  imbeddttd  iu  )iard  earth.    A  9idi11 
indentation  having  been  made  on  the  block,  the  tool  was  plweil  iu  ii 
oud  a  sharp  impiiUivo  pressure  given  lo  it,  and  a  flake  was  sepmiaL 
Where  htrge  and  massive  flakes  are  required  and  the  sCrenglliofi 
man  was  iusutHcient  to  throw  it  off,  an  instrument  similar  to  l!ie  «M 
already  described  was  used,  except  that  in  selecting  the  staff  care  mt 
taken  to  secure  the  trunk  of  a  young  tree  with  a  branching  stem  at  a 
few  inches  from  the  bottom.    The  latter  was  cut  off  at  a  few  inchesfrom 
the  main  trunk,  so  a&  to  form  a  notch,  and  whilst  the  pressure  ns 
applied  by  the  indiridiial  holding  it,  a  second  man  gave  a  smart  Un 
with  a  hammer  in  the  notch.   Thig  combination  of  impulsive  pressore 
and  the  percussion  of  the  blow  rarely  failed  to  ttirow  off  the  SAt, 
sometimes  10  or  12  inches  in  length.     Where  the  best  beds  nf  chat 
occur  intercakted  with  the  limestone  of  the  coal  measures,  ike 
niniMifacture  of  stone  irapleineuts  found  otiiployiiient  fur  riKiny  of  the 
Indiana.     One  set  dug  out  and  selected  the  chert   iu  the  quarry. 
Others  prepared  tlio    blocks    for   the   tinker,  whose   operation?  are 
described  above,  and  sitcceeJiiig  workers  took  the  Hakes  auduiami- 
factured  them  into  spear  or  arrow-heads,  and  such   other  tooU  or 
implements  as  were  iu  request.     As  already  mentioned  with  regarcl 
to  the  aborigines  of  Australia,  the  implements  iu  America  formcJj 
staple  article  for  barter  and  exchange.     The  flake  was  first  attackeJ 
on  the  flat  surface,  that  i,s,  the  one  which  had  been  sep^ratiHl  Lvt 
from  the  nucleus  or  core,  and  its  edges  reduced  to  something  like  the 
form  of  the  object  to  be  made,  say  the  head  of  an  arrow  ;  the  oppojiie 
surface  was  ne.\t  dealt  with,  a  second  series  of  pushes  produccil  a  Hnii 
of  fractures  extending  over  the  surface  and  leaving  a  scrratcl  m;irgin 
to  the  implement,  repeated  and  more  delicate  operations  gra-hially 
evolved  the  perfect  arrow-heail.     A  large  variety  of  objects  were  tlius 
made  from  the  delicate  drill  or  arrow-point  to  agricultural  impK-nients 
made  from  quartzito  or  chert,  which  are  12  to  16  inches  iu  length. 
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6  or  7  inches  in  width.  The  manufacture  of  such  large  objects 
80  intractable  a  material  is  evidence  of  a  very  high  degree  of 
aldll  and  intelligence.  The  working  tools  of  the  Indians  are,  or 
rather  were,  valued  beyond  all  price,  and  nothing  would  induce  them 
t»  part  with  a  good  flaking  tool.  Now,  however,  they  are  rapidly 
becoming  a  thing  of  the  pa^t,  and  the  art  a  lost  one;  the  rifle  is  taking 
the  place  of  the  bow  and  arrow.  For  boys'  practise,  and  for  small  game, 
the  iron  points  got  from  the  fur  traders  are  preferred  to  stone.  A 
common  jack-knife  is  worth  more  to  them  than  all  the  flint  knives 
and  saws  ever  made.  Just  in  the  same  way  the  Birmingham  brass 
battered-ware  kettles,  the  Yankee  tin-ware,  and  glass  whiskey  bottles 
have  almo.st  totally  destroyed  their  crude  art  of  pottery  making.'*' 

Sir  John  Lubbock,  in  "  Pre-historic  Times,"  states  that  whilst 

scrapers  of  stone  or  flint  appear  to  have  been  universally  used  in 

Europe  for  the  preparation  of   skins  for  wearing  apparel,  in  North 

America,  south  of  the  Eskimo  region,  they  are  very  rare,  if  they 

occur   at   all.      Mr.   Sellers  found  objects    used   as  scrapers  very 

abundant  and  remarks :  "  I  think  it  most  probable  from  their  close 

resemblance  to  refuse  flakes  and  cliips,  they  were    overlooked  by 

early  collectors.     In  the  great  game  districts  of  the  west,  both  in 

flint  workshops  and  among  the  waste  of  the  Indian  settlements,  they 

are  much  more  abundant  than  arrow-heads,  or  any  other  implements, 

with  the  exception  of  small  flint  knives." 

The  method  of  manufacture  practised  by  the  North  American 
Indians  a,s  described  above  is  sufticiently  distinct  from  that  of  the 
aboriginal  Australians.  Both  are  of  suflicient  interest  to  be  worthy 
of  record,  and  either  may  have  been  practised  by  the  early  natives  of 
this  country. 

The  earliest  races  of  men  in  Yorkshire  are  probably  still  unknown, 
and  as  already  observed,  future  discoveries  may  disclose  some  facts 
which  shall  reveal  the  primitive  inhabitants  who  preceded  the  oldest 
flint  users  of  whom  we  have  such  records  as  have  been  considered  in 
the  foregoing  pages.  Of  the  characteristics  of  those  of  whom  we  have 
so  slight  traces  only  guesses  can  be  made.  The  earliest  inhabitants 
of  the  county  were  probably  cave  dwellers,  and  perhaps  contemporary 
with  them  the  nomadic  tribes  who  have  left    their  implements 

*  Catlin.    Smitbaonian  Report,  1886.     Pt.  I.,  p.  874. 
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Kattered  ovor  the  Peiiine  chain  of  kills.  On  ilie  east  (i>asl.  iie« 
vrliiit  i^  now  Spurn  point,  aiul  occupyiog  an  area  at  o»u  time  ext«vliii{ 
far  inU)  the  North  Sea,  liut  now  swept  away  and  enveioiitJ  b  iti 
waters,  vrere  tribes  of  men  who  dng  lar^  hollow  pit;  in  which  \!bej 
depoitittMl  their  refuse.  Others  further  north  in  iloldemess  eiwtal 
dwuUiiiKa  over  the  lalie-like  merea  which  covered  a  Urge  portion  of 
\U  surface,  whikt  prul>ably  at  the  same  period  the  mound  uul 
ontrenchmetit  briilders  covered  the  higher  gro'ind  of  the  ehslk  woUs. 
Whether  they  preceded  or  succeeded  the  kitchcu-miilden  pwpkis 
UTicertain,  but  we  do  know  that  long  ages  before  either  eristed,  ft 
people  lived  on  the  banks  of  the  rivers  in  the  South  of  Eoglaml,  ^^ 
wftre  con  torn  p'>niry  with  animals  long  ago  extinct  in  this  coUDtrji 
when  England  formed  n  part  of  the  Continent  of  Europe.  Wh»t 
physical  conditions  prevented  ihcir  migration  northwards  to  YoA- 
shire,  or  if  they  did  io,  what  has  become  of  the  eridence  of  ihrii 
occupation,  are  questions  which  must  remain  for  the  present  ansulveil. 

The  ago  of  the  early  tribes  of  mankind  ts  a  subject  which  ai'nji  _ 
excites  interest,  and  interesting  speculations  on  the  subject  have  been 
fonnulatcd  in  every  country  where  the  study  of  pre-historic  mu  bt- 
been  uia'lo.  That  man  as;  a  .■^pocies  raii'^e'i  far  back  in-i' c'lilwral 
time,  there  can  be  little  doubt.  The  recent  researches  of  aiiiiini- 
pologi.sts,  both  in  Europe  and  America,  appear  to  iiidicaie  a  comm'm 
oriipn  iu  some  warm  and  hospitable  climate,  pmbably  in  A'ia.  tor  the 
several  branches  of  the  human  race.  In  Europe  successive  mi^aiwui 
have  tended  westwards,  whilst  American  iuve litigators  tiud  that  tlie 
primitive  p  ipiilation  travelled  eastwards,  probably  crossiii;^  fnm  .\;ia 
in  the  first  instance  by  way  of  Behring  Straits.  In  con^Morin;:  -^^lA 
early  migrations,  it  is  always  necessary  to  bear  iu  mind  that  tiie 
present  level  of  t!ie  sea  and  land  is  not  fixed,  and  that  iu  the  Jim 
past  when  the  earliest  men  were  gradually  extending  over  ilie  siirhco 
of  the  globe,  the  relative  positions  of  land  and  sea  may  have  beeu 
very  different. 

The  state  of  culture  and  the  progress  towards  cinlization  amoag-t 
the  difl'ereut  races  of  meu  has  been  very  unequal  in  diflerent  loouhtiei, 
and  whilst  some  nations  have  progressed,  others  bound  down  by 
adverse  ctrcumstaucej  and  inhospitable  climate,  have  persisted  in 
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sayagery  to  the  present  time.  Such  circumstances  exist  in  the  far 
3old  north,  or  in  arid  districts  of  Western  Australia,  and  the  still 
more  dreadful  districts  of  Terra-del-Fuego.  In  the  two  latter,  old  and 
iseless  members  of  the  community  are  killed  and  eaten  in  times  of 
icarcity.  The  greatest  cruelty  prevails,  and  wild  superstitions  cause 
:he  natives  unutterable  terrors. "^^  The  primitive  man  was  a  slave  to 
latiirc;  in  continual  terror  before  dangers  which  he  did  not  und«r- 
ttand,  and  could  not  guard  against.  Nature  to  hiui  was  an  appalling 
nystery  out  of  whose  bowels  an>i;hing  might  issue.  He  lived  in  a 
laze  of  fetichism.  Not  a  leaf  might  flutter,  not  an  animal  cross  the 
)ath,  no  distant  thunder  roll,  or  raven  croak  unseen,  but  heralded  to 
lim  some  spirit  only  too  malign.  Those  who  have  observed  in  a 
listant  camp  or  remote  village  of  savages  the  midnight  alarms,  the 
rhispered  fears,  the  wild  unfounded  rumours,  the  cowering  before 
,he  most  simple  physical  phenomena  if  only  unfrequent — only  those 
isn  have  a  realizing  sense  of  the  horrors  nature  unfolds  for  the 
gnorant  yet  thinking  savage.  To  what  extent  the  ancient  savages 
irho  occupied  the  hills  and  dales  of  Yorkshire  resembled  their  existing 
•epresentatives  in  these  distant  parts  of  the  world  we  do  not  know  ; 
5ut,  for  the  credit  of  the  county,  let  us  hope  only  to  a  small  one. 
That  the  struggle  for  a  living  was  a  severe  one  there  can  be  little 
ioubt,  but  that  the  naturul  produce  of  the  soil,  and  of  the  rivers  and 
sea  was  probably  sufficiently  abundant  to  render  unnecessary,  except 
under  very  rare  circumstances,  a  resort  to  cannibalism  may  be  reason- 
ably inferred. 

NOTE  ON  THE  OCCURRENCE  OF  LINGULA  IN  THE  MILLSTONE  GRIT  SERIES, 
WEST  OF   RIPON.       BY   REV.   J.  STANLEY   TUTE,   B.A. 

During  the  excavations  in  making  reservoirs  for  new  water  works 
for  Ripon,  on  Lumley  Moor,  about  seven  miles  west  of  tliat  city,  a 
bed  of  black  shale  was  exposed  intercalated  with  others.  It  is  difficult 
to  fix  the  exact  horizon  of  these  shales,  but  they  seem  to  be  those 
which  occur  below  the  Follifoot  grit.  In  the  black  shale  was  dis- 
covered examples  of  Lingula,  which  have  been  identified  by  Mr.  R. 
Etheredge,  FR.S,  as  Lingula  crednei-i,  or  L.  mytUoides,  This  discovery 
is  interesting,  being  the  first  recorded  from  the  Millstone  grit  strata 
of  this  district. 


*  Pxe-biBtoric  America.    Nadaillao  IS86  p.  581. 
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ime  of 
bjVct. 


Lttcalitr. 


Lftke-d  well- 
ing, Ulromc' 


Data. 


1882 


:et*«l  Cflt  I  Bannstou 


on  -    Near  Bever- 

ley 


rirg       -    North  Barton 


«let       -    Near    Bever- 
ley 


18S0 


1870 


Previous 
Descrip- 
tion. 


Where      t^«»*ii 
Deposited.  ^°«* 


4iin. 


»» 


2i  ill. 


1  in. 
diuiii. 


Remarks. 


Appeared  to  have  been 
stmck  into  the  floor  of 
the  stmctnre  and 
broken  from  the  shaft: 
a  portion  of  the  shaft 
(with  the  pin)  yet  re- 
mains in  it.  Caught 
by  the  workman's 
spade  and  broken. 

Found  eml>edded  in'peat 
near  the  supposed  site 
ofalake-dwulling  The 
top  of  the  socket  has  ^ 
been  imperfectly  cast, 
and  it  is  filled  with 
frsgrnentflor  metal  pre- 
lisrator}'  to  re-casting. 

Tho  l(>o)»  spans  the  en- 
tire dinmeter,  and  is 
bow  shaped.  Plain. 
incrfiSsiuKln  thickneas 
down  wards ;  circolar. 

The  bracelets  are  made 
of  wire,  plaited,  and 
were  purchased  fkrom 
Mr.  Sainner's  collee- 
tion,  Woodmansey, 
Beverley,  described 
an  being  found  in  the 
locality. 


'S  ON   DISCOVERIES    OF   BRONZE   IMPLEMENTS,   ETC.,   IN   THE 
WEST   RIDING.      BY   JOHN   HOLMES,   ESQ. 

asume  that  objects  of  known  Koman  make,  either  in  pottery 
,  will  not  be  deemed  pre-historic,  althougli  made  or  used  before 
gistered  in  historic  times  But  I  think  that  objects  evidently 
T  British  may  be  classed  as  pre-historic,  even  when  used  by 
aans  or  in  historic  times,  with  that  understanding  I  place 
m  Thoresby's  Ducatus  Leodiensis,  p.  565,  the  discovery  of  a 
am,  10  inches  in  diameter,  in  which  was  "  a  brass  lance,  a 

sharpen  it,  and  a  mallet's  head,  of  spreckled  marble,  polished 
\  in  length,  3i  broad,  and  7  in  circumferenca     It  was  dis- 

in  the  field  of  Stephen  Tempest,  of  Broughton,  Esq." 
y  describes  it  as  very  artificially  done,  as  if  it  had  been  a 
improvement  of  British  work.  For  his  dosertation  and  further 
;ioDs  see  Ducatus,  p.  566.  The  lance  he  describes  as  of  brass, 
n  inch  broad,  and  by  its  tapering  3  inches  long,  sharp  enough 
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t«  sliave  a  solemn  priest.  The  stone  is  of  btueish  grey  stone,  w 
itii  incli  in  tliirknens,  though  tlirec  Umj;.  There  were  niso  i-rtHJI 
bone  inatnimeiita  nnuitly  decayed  to  a^bes,  the  ends  of  nhichw 
iMiatl  through  the  snine  siie  of  hnles  an  the  lance  and  stone  are,  X» 
unknown,  tnpering  liki^  a  bo<lkiii  to  the  end  quarter  of  an  iuoh.  Ftr 
sonJO  furthur  hnt  uncertain  discoveries  and  objects  see  p.  567.  F« 
BUcb  objeeM  and  there  bwiriuR  see  Kvan's  Stone  Implements,  j^.  IIJ, 
1K7,  Ac.  &c. 

For  a  somewhat  similar  iliscoverj',  James  Wardle,  Deputy  Ton 
L'Wk,  Li'eds,  registers  that  of  a  British  urn  in  17-15.  dug  up  in  a  field 
at  the  top  (if  Brii^ate,  Leedfl,  aboiit  -i  feet   deep.     It  couttiiwi 
(.-alciued  liones  and  a  stone  liaiunier    (siee  and  weight  not  giTeo),  buS 
fortunately  drawing  were  preserved,  and  figured  by  Ward^  ii 
Antiquities  of  Leeds,  1853,  plate  1,     The  urn  was  of  rude  fomwiiai, 
Jiiid  imperfectly  buried,  ornamented  in  the    usual  British  m»iia(r| 
with  encircling  rows  of  indentations.     The  urn  wa^  abiut  12  inclwj 
in  height,  mouth  upward,  covered  by  a  stone      The  whole  tahu 
possession  of  by  Aid.  Deniaou,  the  owner  of  tiie  field,  and  now  COM 
pletely  loat.  ^ 

The  uni  it]i|i(.>iirs  in  bi'th  sb^]>e.  si,;.',  nurl  omnmoiitatimi  to  be 
not  uncoinnioii  in  Yorkshire,  ami  the  hiinimer  is  similar  to  two 
others,  whioh  Mr.  W.irdell  lind  in  his  collection,  whichlpurcha^ilin 
IHGO,  and  tranj-terred  to  the  Corporation  of  Leeds.  1882. 

In  the  year  170!'  Thoresby  rejjisters  "  the  digu'ing  up  of  five  or 
six  brass  instruments  ploughed  up  in  Braniliam  moor  by  tlie  servants 
of  John  Elli.s,  of  Kidd,  Ksq,  They  are  of  dttferent  sizes,  from  liula 
more  than  3  to  4i  inches  in  length,  and  from  1  to  2)  in  breaJtb. 
They  are  somewhat  in  form  of  a  wedge,  from  a  thiu  sharp  edge  to  i\ 
or  2  inches  at  the  thicker  end,  where  they  are  hollowed  to  put  upou  i 
.shaft,  each  having  an  car  or  loop."  This  is  a  common  form  of  brous 
socketed  celt,  of  which  I  transferred  several  to  tiie  Leeds  public  collec- 
tion. 

Thoresby  also  figures  another  and  earlier  (?)  form  of  brou  e  cell, 
d"?  "p  in  the  grounds  of  Ambrose  Pud.'sey,  of  Bolton  jiiua  Bollaud, 
J*'*!-,  whilst  making  a  fence  near  the  moor,  now  called  Monnebent*. 
I '"8  is  7  inches  long  and  2J  broad  at    the  edge,  which  n  placed 
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aranost  for  executiou,  aiid  is  yet  sharp  aud  pierciug.  A  wooden 
bm  was  fitted  into  a  hollow  ou  each  side  of  it.  See  Ducatus,  p.  565. 
»^veral  similar  are  iu  my  collectiou  found  near  Leeds,  Morley,  i^c. 

Thoresby  also  figures  a  flint  arrow-head  of  the  ordinary  size, 
arbed  and  tanged  edges  being  serrated,  and  a  spear-head  which  he 
gfoures  about  2  inches  long  smoothe.  He  says  the  latter  was  dug  up 
n  a  field  besides  Adel  Mill,  a  Roman  station.  His  tendency  was  to 
^tribute  all  these  to  Roman  times  aud  uses. 

Thoresby  figures  a  shield  (which  I  think  to  be  British)  as  Roman, 
nth  a  good  description  of  its  construction  ;  but  giving  neither  t'me 
lOr  place  of  discovery,  p.  565.  (Very  similar  have  been  found  in  the 
Thames). 

In  1776,  continuing  somewhat  in  the  order  of  time,  I  direct  atten- 
aon  to  the  remarkable  find  on  Mixenden  Moor,  near  Halifax,  given  by 
Vhitaker,  in  his  Loides  and  Elmete,  p.  373.  The  plate  showing  the 
celts  is  an  exquisite  production  of  art,  but  that  such  a  collection 
eould  be  found  altogether  as  described  is  utterly  incredible.  For 
granting  that  which  he  calls  the  hone  or  whetstone  and  beautiful  brass 
cdt  may  be  with  the  gouge  British,  the  maul,  and  the  tliree  arrow- 
heads are  Canadian.  Whi taker  appears  to  have  had  them  in  1816. 
What  has  bscome  of  them,  or  where  aud  what  they  are  is  deserving 
of  more  than  usual  attention 

For  a  find  of  British  sepulchural  urns,  near  Halifax,  see  "  The 
Remains  of  Antiquity  of  Yorkshire,"  Leeds,  1855,  p.  26,  by  F.  A. 
Leyland,  of  Halifax,  who  may  be  still  referred  to.  In  the  same  work, 
see  account  of  a  British  Barrow  and  contents,  by  Mr.  Proctor,  of 
York,  p.  38.  Also,  the  discovery  of  a  British  Dagger  and  Boat,  p. 
39  ;  and  a  British  Barrow  and  contents,  at  Worsborough,  by  James 
Wardell,  p.  57  and  75,  I  purchased  the  objects  discovered  about 
1854,  and  they  are  now  in  the  Leeds  public  museum.  The  discovery 
of  bronze  celts,  p.  64.  "Account  of  the  discovery  of  British  remains 
on  Baildon  Common,"  p.  87.  This  book  is  well  worth  examination,  on 
account  of  its  reports  of  pre-historic  discoveries.  In  the  Philosophical 
Hall  Collection  at  Leeds,  are  several  bronze  celts  found  in  Yorkshire. 
One  well-formed  basalt  celt  is  given  as  found  in  School  Close.  In 
1870,  while  forming  the  North-Eastern  Station  at  the  top  of  School 


mrtMMxsrf.  lerc.,  r*  tdk  west  miuxc. 
!  tfc»  eouto!  of  tbe  Rifer  Aire,  the  worlcma 
I  rf  Uaefc  nk  piles  deep  ia  ike  ri^er  htiuA 
*  *••  otoert  3  in.  Utag.  n  iu.  brwkl  It  Iwki 
*■  "  '^^^^  ■**  "»*«.  fomeJ  friim  a  used  op  hiuiun«,  F« 
*^***-7-™''  "^  *«b<rf  bfraiM  Mite,  see  &  paper  publi»W  by 
A*T«iUmGei)4pe«luHl  P<J,n«cliDi(»l  Society,  1881. 

Mem  1870  ■  ««U-f<viiKd  stag-bore  {4idc-«x«  wu  dognpia 
Gmmd.  lIkl«T.  »hi»t  15  feet  dwp  This  has  simiWfetteni 
Aant  we  to Umm  ftraml  by  Cmoi.  Greenw^  at  Grimes G»™. 

Ahmt  that  tine  Mr.  Jmeph  Lmrf.  digging  in  his  garden,  m  ^ 
rfgeoflbtawrc.  nirnediipawiai-forme.1  ihnmMint  abomuk 
ifiuMtK  It  b  nmiul  and  finely  flake.)  at  the  edge.  A  similar  one 
na  Knad  iy  Mr.  lh««w  in  hi»  ganlen  at  Adel.  Both  are  petftrt. 
Ffint  flakee  an  not  wteumium  apon  [Ikley  moor,  hut  am-w-head  id 
«ther[>nutko««hoecaeionaUyftnini)anTerrr%re.  Mr.  P.  W- Kiflu 
oriBder.hasaaaaUaaUenioiL  Flint  is  not  native  at  either  Adel  flr 
OAey.  Tkcwolil«.«i)maomGOiaiEesofr,aretheaeaieetaint&)Ui, 
At  AM.  bet«f«B  IM5  and  1ST5.  a  large  series  of  flint-flakw,  irell- 
fnrmo'l  am>w.Loa.H-  •-.'raiH.'r^.  .ind  other  imiilemeiil^  were  dlsc.mTi!(! 
;U  the  .V.iol  Itetonu^it'TV  l.y  y<»a\i^  when  -  lakiiii:  in  "  llie  vrnf-h  iu.»r 
hiu.l.  Mo-t  I't  the  artivie^  went  to  the  L^ed-;  l'hil.i^,iphii-al  MiiseiiiP 
where  they  rrtill  are  ;  I  i.htaiiieil  *^ime  ;  auiotig  whii'h.  in  1S7,S.  nisa 
weU-.ietiiie.l  eor?.  a  boly  frnui  wliich  Hakes  and  ,irri>w-heads  veK 
struck.  These  are  in  the  Lee^i?  Public  Miisetiui-  'i'he  whi)Io  (.?i  of 
the.^e  Hint  liudj  at  Adel  ceutereil  ab-Jiit  one  hi^h  stone  (.still  there'. 
as  though  it  were  the  workshi>p  of  the  luauipiilator*.  Thi?  area  bein|: 
pretty  well  cieareil  of  tlint ;  few  or  none  are  now  dis<-overed. 

Kroiu  lloiiibalds  Moor  to  .\del,  and  so  on,  east  to  the  Vale  "f 
York,  a  lint;  oi  hif,'h  luoorlaiid  niu>,  to  Mwnown.  Sha.lwll. 
and  Barwiek.  Alou;^  tliis  line  a  nuiuber  of  pre-historio  diseovorieJ 
may  !«:  re^'iitoreil  within  the  last  ten  years.  There  iu  the  FebriiatT 
of  IS7II,  a  labourer  dituliiu;;  in  a  tiebl  between  I'otter-Xewton  au-l 
Meauwood,  in  a  rather  low  clay  bei.1,  discovered  a  tine  well-foniieil 
"tone  hanuuer  head  8i  inches  long,  3{  thick,  and  33  across  iiead  ewl. 
"'"pi'iK  gradually  to  the  cutting  edge.    The  hole  drilled  for  the  shaft  i? 
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in.  in  width,  aud  shows  evidence  of  use  at  the  cutting  edge.  This, 
di  two  others  similar  in  shape,  but  rather  shorter  are  in  the  Leeds 
blic  collection.  Mr.  Wardell  obtained  the  two  latter  on  the  east 
ftst,  the  granite  one  at  Scarborougli,  and  the  other  bassalt,  out  of 
k  Dale,  between  1850  and  1856. 

About  two  miles  eastfrom  the  Shadwell  Refonnatory,  a  beautifully 
rmed  stone  celt  was  turned  up  in  ploughing  about  1881-2.  It  was 
ken  possession  of  by  the  governor  ;  when  leaving  he  took  it  with 
m.  It  measures  about  4  inches  in  length,  was  about  2  inches  thick, 
A  a  round  smooth  cutting  edge  2}  inches  across,  and  tapered  wedge 
Ape  to  the  end.  Similar  forms  are  figured  by  Evans  in  Nos.  51,  52, 
\,  55,  and  57,  varying  in  size  and  thickness.  In  aline  still  east  about 
mile  and  a  half  from  the  Reformatory,  on  the  Roundhay  Park  estate 
'  the  Leeds  Corporation  about  1880,  a  good  form  of  the  bronze 
cketed  and  looped  celt  was  found.  Very  similar  in  shape  and 
nament  to  those  figured  by  Evans,  Nos.  134, 166,  &c. 

Again,  about  a  mile  and  a  half,  while  forming  the  front  garden 

the  beautiful  villa  of  Woodbum,  belonging  to  R.  Buckton,  Esq.,  in 
^4,  the  same  gardener  who  discovered  the  last,  dug  up  a  beautiful 
one  celt,  of  exactly  the  Siame  fonu  and  type  as  the  one  in  the 
>llection  of  the  governor.  It  is  beautifully  and  symmetrically  fonned, 
it  at  opposite  edges  about  2^  from  cutting  edge,  and  li  from  end, 

I  think  shows  sign  of  wedging.  It  is  in  the  possession  of  Master 
nekton  to-day. 

In  February  of  1887,  I  obtained  a  stone  celt,  ^  in.  long,  and 
oz.  in  weight,  the  form,  size,  and  type  of  the  Nos.  18  and  20,  bearing 
le  following  label  : — **  Early  British  axe-head  found  at  Potterton, 
sar  Leeds,  volcanic  stone  from  North  of  Scotland,  over  a  thousand 
»ar8  old.  (Signed)  Charles  Richardson."  Potterton  is  a  little  hamlet 
iar  toBar\vick-in-Elmete,and  is  about  four  miles  east  from  Roundhay, 
I  a  line  with  the  tluree  preceding  finds,  and  being  about  a  mile  east 
'  the  bronze  find  upon  Bramham  Moor,  as  before  said,  the  whole 
•e  in  a  line  from  Skipton  to  Ilkley,  Adel  to  Wetherby,  and  Tadcaster 
id  York.  In  this  line,  from  Yeadon  a  decayed  bronze  celt  was 
chibited  at  a  local  exhibition  at  Bradford,  1882.  I  have  heard  of 
3  other  bronze  being  found  west  of  Yeadon.     At  Yeadon  at  a  place 
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dod  6  or  7  inches  in  width.  The  manufacture  of  such  large  objects 
rom  60  intractable  a  material  is  evidence  of  a  very  high  degree  of 
kill  and  intelligence.  The  working  tools  of  the  Indians  are,  or 
ather  were,  valued  beyond  all  price,  and  nothing  would  induce  them 
0  part  with  a  good  flaking  tool.  Now,  however,  they  are  rapidly 
ecoming  a  thing  of  the  past,  and  the  art  a  lost  one;  the  rifle  is  taking 
be  place  of  the  bow  and  arrow.  For  boys'  practise,  and  for  small  game, 
be  iron  points  got  from  the  fur  traders  are  preferred  to  stone.  A 
ommon  jack-knife  is  worth  more  to  them  tlian  all  the  flint  knives 
nd  saws  ever  made.  Just  in  the  same  way  the  Birmingham  brass 
«attered-ware  kettles,  the  Yankee  tin-ware,  and  glass  whiskey  bottles 
lave  almost  totally  destroyed  their  cnide  art  of  pottery  making.* 

Sir  John  Lubbock,  in  "  Pre-historic  Times,"  states  that  whilst 
icrapers  of  stone  or  flint  appear  to  have  been  universally  used  in 
3urope  for  the  preparation  of  skins  for  wearing  apparel,  in  North 
^erica,  south  of  the  Eskimo  region,  they  are  very  rare,  if  they 
)ccur  at  all.  Mr.  Sellers  found  objects  used  as  scrapers  very 
ibundant  and  remarks :  "  I  think  it  most  probable  from  their  close 
•eserablance  to  refuse  flakes  and  chips,  they  were  overlooked  by 
early  collectors.  In  the  great  game  districts  of  the  west,  both  in 
lint  workshops  and  among  the  waste  of  the  Indian  settlements,  they 
Mre  much  more  abundant  than  arrow-heads,  or  any  other  implements, 
with  the  exception  of  small  flint  knives." 

The  method  of  manufiicture  practised  by  the  North  American 
Indians  as  described  above  is  sufliciently  distinct  from  that  of  the 
aboriginal  Australians.  Both  are  of  suflicient  interest  to  be  worthy 
3f  record,  and  either  may  have  been  practised  by  the  early  natives  of 
this  country. 

The  earliest  races  of  men  in  Yorkshire  are  probably  still  unknown, 
tnd  as  already  observed,  future  discoveries  may  disclose  some  facts 
vhich  shall  reveal  the  primitive  inhabitants  who  preceded  the  oldest 
lint  users  of  whom  we  have  such  records  as  have  been  considered  in 
he  foregoing  pages.  Of  the  characteristics  of  those  of  whom  we  have 
\o  slight  traces  only  guesses  can  be  made.  The  earliest  inhabitants 
)f  the  county  were  probably  cave  dwellers,  and  perhaps  contemporary 
irith  them  the  nomadic  tribes  who  have  left    their  implements 

*  Catlin.    Smitbaonian  Report,  1886.    Pt.  I.,  p.  874. 
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BCittcred  gver  tlie  Peniue  cliaia  of  hills.  Ob  the  east  nast.neM  ' 
what  is  nnw  S|)um  iK)int,  ami  occnpyinj^  an  area  at  one  time  extmpling 
fiir  into  the  North  .Si-a,  hut  now  swept  away  and  enveloped  m  ii 
watCP*.  were  trihes  (»f  ineu  who  dng  largB  hollow  pits  iw  frhioli  ibaj 
deposited  their  refuse.  Others  further  north  in  H-ilderneas  encttd 
dwelling*  over  Uw  la^e-like  meres  which  covureti  a  larpi  portion  af 
its  stirfaee,  whilst  pnibablj-  at  the  same  perioil  the  mound  aad 
eiitrcachmeiiL  buililers  covered  the  higher  grouui  of  the  clulk  woUi 
Whether  thoy  preceilwl  or  succeeded  the  kitchen-midden  pMpU  is 
iincertaia,  hut  wo  do  know  that  long  &ges  before  cither  esiist«<l,a 
people  lived  on  the  banks  of  the  rivers  in  the  South  of  England,  who 
wnrc  contuinp'iTar}-  with  aniioals  long  ago  exliact  in  this  coaat]?, 
when  England  formed  a  part  of  the  Continent  of  Europe,  Wh»t 
physical  condition?  prevented  their  migration  northwards  to  York- 
shire, or  if  they  did  go,  what  ha?  become  of  the  evidence  <•!  ttieit 
occupation,  are  questions  which  must  remain  for  the  present  unsolved. 

The  age  of  the  early  tribes  of  mankind  is  a  subject  which  alw»j»  _ 
excites  interest,  and  interesting  speculations  on  the  subject  hava  Imo 
formulated  in  every  country  where  the  study  of  pre-bistoric  nu  Ix 
been  m^de.  That  man  as  a  species  raiijro"  far  tmok  in*o  gi'iiloififil 
time,  tiiere  can  he  little  doubt.  The  recent  researches  <iS  aiitliai- 
pologists,  both  iu  Europe  and  America,  appear  to  indicate  a  cmuiu'Ti 
origin  iu  some  warm  and  hospitable  climate,  probably  in  A'iii,  I'lr  tli? 
several  branches  of  the  human  race.  In  Europe  successive  mi;n-aui>iis 
have  tended  westwards,  whilst  American  itivestigaiors  find  thut  tlif 
primitive  p'pulation  travelled  eastwanls,  probably  crossing  from  .\~a 
in  the  first  instance  by  way  of  Behring  Straits,  In  cnii-iderin^  ^^lcli 
early  migratious,  it  is  always  necessary  to  bear  iu  luind  that  tlit 
present  level  of  the  sea  and  land  is  not  fixed,  and  that  iu  the  dim 
past  when  the  earliest  men  were  gradually  extending  o\cr  the  siirliice 
of  the  globe,  the  relative  positions  of  laud  and  sea  may  have  been 
very  different. 

The  state  of  culture  and  the  progress  towards  civilization  amongst 
the  diflercut  races  of  men  has  been  very  uucyual  in  dillerent  localities, 
and  whilst  some  nations  have  progressed,  others  bouml  down  by 
adverse  circumstaueei  and  inhospitable  cHmate,  have  persisted  in 
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ityagery  to  the  present  time.  Such  circumstances  exist  in  the  far 
old  nortli,  or  in  arid  districts  of  Western  Australia,  and  the  still 
Qore  dreadful  districts  of  Terra-del-Fuego.  In  the  two  latter,  old  and 
sseless  members  of  the  community  are  kille^l  and  eaten  in  times  of 
Karcity.  The  greatest  cnielty  prevails,  and  wild  superstitions  cause 
the  natives  unutterable  terrors."  The  primitive  man  was  a  slave  to 
nature;  in  continual  terror  before  dangers  which  he  did  not  under- 
stand, and  could  not  guard  against.  Nature  to  him  was  an  appalling 
nystery  out  of  whose  bowels  anything  might  issue.  He  lived  in  a 
laze  of  fetichism.  Not  a  leaf  might  flutter,  not  an  animal  cross  the 
)ath,  no  distant  thunder  roll,  or  raven  croak  unseen,  but  heralded  to 
lim  some  spirit  only  too  malign.  Those  who  have  observed  in  a 
iistant  camp  or  remote  village  of  savages  the  midnight  alarms,  the 
fhispered  fears,  the  wild  unfounded  rumours,  the  cowering  before 
;he  most  simple  physical  phenomena  if  only  unfrequent — only  those 
(an  have  a  realizing  sense  of  the  horrors  nature  unfolds  for  the 
gnorant  yet  thinking  savage.  To  what  extent  the  ancient  savages 
fho  occupied  the  hills  and  dales  of  Yorkshire  resembled  their  existing 
•epresentatives  in  these  distant  parts  of  the  world  we  do  not  know  ; 
)ut,  for  the  credit  of  the  county,  let  us  hope  only  to  a  small  one. 
rhat  the  stniggle  for  a  living  was  a  severe  one  there  can  be  little 
ioubt,  but  that  the  naturul  produce  of  the  soil,  and  of  the  rivers  and 
jea  was  probably  sufficiently  abundant  to  render  unnecessary,  except 
ander  very  rare  circumstances,  a  resort  to  cannibalism  may  be  reason- 
\hlj  inferred. 

NOTE  ON  THE  OCCURRENCE  OF  LINGULA  IN  THE  MILLSTONE  GRIT  SERIES, 
WEST  OF   RIPON.       BY   REV.   J.  STANLEY   TUTE,   B.A. 

During  the  excavations  in  making  reservoirs  for  new  water  works 
for  Ripon,  on  Lumley  Moor,  about  seven  miles  west  of  that  city,  a 
bed  of  black  shale  was  exposed  intercalated  with  others.  It  is  difficult 
to  fix  the  exact  horizon  of  these  shales,  but  they  seem  to  be  those 
which  occur  below  the  FoUifoot  grit.  In  the  black  shale  was  dis- 
covered examples  of  Lingula,  which  have  been  identified  by  Mr.  R. 
Etheredge,  F.R.S,  as  Lingula  credneri^  or  L,  mt/tiloides.  This  discovery 
is  interesting,  being  the  first  recorded  from  the  Millstone  grit  strata 
of  this  district. 

*  Pxe-biBtoric  Amerioa.    Nadaillao  IS86  p.  681. 
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Appeared  to  have  been 
atmck  into  the  floor  of 
the  aimctnre  and 
broken  from  the  ahaft; 
a  portion  of  the  ahaft 
(with  the  pin)  yet  re- 
mains in  it.  Caught 
by  tho  workman's 
Hpade  and  1)roken. 

Found  emliedded  in'peat 
near  the  suppoeted  site 
of  A  lake-dwolling.  The 
top  of  the  socket  has 
l>een  imperfectly  ca&t, 
and  it  is  filled  with 
fragmentflof  metal  pre- 
paratory to  re-casting. 

The  Ioo]i  spans  the  en- 
tire dinmeter,  and  ia 
bow  shaped.  Plain. 
Incrfssiut^in  thickness 
tlown  wards ;  circular. 

The  bracelets  are  made 
of  wire,  plaited,  and 
were  purchased  fkrom 
Mr.  Sumner's  collee- 
tion,  Woodmansey. 
Beverley,  described 
an  being  found  in  the 
locality. 


ES  ON   DISCOVERIES    OF   BRONZE   IMPLEMENTS,   ETC.,    IN   THE 
WEST  RIDING.      BY   JOHN    HOLMES,   ESQ. 

assume  that  objects  of  known  Roman  make,  eitlier  in  pottery 
1,  will  not  be  deemed  pre-historic,  althougli  made  or  used  before 
Bgistered  in  historic  times  But  I  think  that  objects  evidently 
or  British  may  be  classed  as  pre-historic,  even  when  used  by 
mans  or  in  historic  times,  with  that  understanding  I  place 
3m  Thoresby's  Ducatus  Leodiensis,  p.  565,  the  discovery  of  a 
um,  10  inches  in  diameter,  in  which  was  "  a  brass  lance,  a 

0  sharpen  it,  and  a  mallet's  head,  of  spreckled  marble,  polished 
s  in  length,  3i  broad,  and  7  in  circumferenca     It  was  dis- 

1  in  the  field  of  Stephen  Tempest,  of  Broughton,  Esq." 
by  describes  it  as  very  artificially  done,  as  if  it  had  been  a 

improvement  of  British  work.  For  his  dosertation  and  further 
itions  see  Ducatus,  p.  566.  The  lance  he  describes  as  of  brass, 
m  inch  broad,  and  by  its  tapering  3  inches  long,  sharp  enough 
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to  shave  a  soleEon  priest.  The  statip  i.«  of  blueish  grej  stone, 
SB  inch  in  tliickiiess,  though  threo  Uog.  There  were  »1» 
boue  instminetits  mi^ittiy  liecayed  to  osties,  tlie  esdi  of  wU 
borvd  through  the  snni«  meu  i>f  lixles  as  the  lance  ami  Atone  in.  ^M 
Duknown,  tapertng  like  a  botlkia  to  the  end  quarter  of  an  inch.  Fit 
90tne  fiirther  but  iincwt^u  ilisfoveries  ami  objects  <e«  p.  ofiT-  Pat 
Kuch  objects  aiid  there  bearing  see  I-'van's  Stoue  Impiements,  pp.  171, 
1H7.  4c.  Ac. 

For  ft  itoaiewhftt  dmilar  tiiscovery,  James  ffardle,  Depaty  Inn 
t-'lcrk,  Li-ed*,  registers  that  of  a  Britisli  uru  in  1 745.  dus  "p  i"  »  SeW 
at  the  top  of  Briggate.  Leeils.  ahoiit  2  feet  ileep.  It  coutKool 
tralciited  Itoues  and  a  sUme  hoiuoier  (size  and  neigiit  tiot  given),  int 
fortunately  drnwiDga  wure  preserved,  and  figured  hy  Wanlell  in  hu 
.\itCiqutties  of  Leeds,  1853,  pUt«  1.  The  urn  wa.s  of  mde  formitim. 
and  imperfectly  buried,  ornamented  in  the  usual  British 
with  encircling  rows  of  indeatatioas.  The  um  was  ab^ut  I  j  inches 
in  height,  mouth  upward,  covered  by  a  stone.  The  whole  Uka 
possession  of  by  Aid.  Denison,  tiie  owner  ot  the  &eid,  and  nov  osn- 
pletely  lost. 

Till.'  urn  !\]>\wi\r^  iu  liotli  di^ipe.  riiz^,  and  oninmmtatimi  lo  b< 
Hot  uiiciiiiiiiinu  ill  Yoik.'^hiro.  and  the  hammer  is  similar  to  t»o 
.. tilers,  \diioh  Mr.  Wardcll  Imd  iit  his  collection,  which  I  piirc!iasi-.i In 
ISGO,  and  trnnsfen-od  to  the  Corpi)ratiou  of  Lccd*.  18S2. 

Ill  the  year  170'J  Thore^by  re^'isters  '■  ihe  dig','iiig  up  of  rive  or 
sis  bra.ss  instiuiiicuts  ploughed  up  in  Bramham  moor  by  the  servant? 
of  Johu  Elli^,  of  Kidd,  K'iq.  They  arB  of  different  sizes,  from  little 
more  than  3  to  4i  inche;!  iu  length,  and  from  1  to  21  iu  breaJib. 
They  are  somewhat  in  fonu  of  a  wedge,  from  a  tliiu  sharp  edge  to  l' 
or  2  inches  at  the  thicker  end,  where  they  are  liolbwed  to  put  upon  » 
shaft,  each  having  an  ear  or  loop."  This  is  a  common  form  of  brouM 
■socketed  celt,  of  which  I  transferred  several  to  the  Leeds  public  coll«- 
tion. 

Thoresby  also  figures  another  and  earlier  (?)  form  of  bron  e  celt, 
dug  up  in  the  groun.ls  of  .^.mbrose  Pud.sey,  of  Bolton  juxta  Bollnud. 
'■'•'"I',  whilst  making  a  fence  near  the  moor,  now  called  Monncbeiits. 
ibis  is  7  inches  long  and  2}  broad  at    the  edge,  which  U  placed 
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^vsmost  for  execution,  aiul  is  yet  sharp  and  piercing.  A  wooden 
bem  was  fitted  into  a  hollow  on  each  side  of  it.  See  Ducatus,  p.  565. 
9veral  similar  are  in  my  collection  found  near  Leeds,  Morley,  <&c. 

Thoresby  also  figures  a  flint  arrow-head  of  the  ordinary  size, 
■rbed  and  tanged  edges  being  serrated,  and  a  spsar-head  which  he 
flares  about  2  inches  long  snioothe.  He  says  the  latter  was  dug  up 
I  &  field  besides  Adel  Mill,  a  Roman  station.  His  tendency  was  to 
;tribute  all  these  to  Roman  times  and  uses. 

Thoresby  figures  a  shield  (which  I  think  to  be  British)  as  Roman, 
ith  a  good  description  of  its  construction  ;  but  giving  neither  time 
vr  place  of  discovery,  p.  565.  (Very  similar  have  been  found  in  the 
hames). 

In  1776,  continuing  somewhat  in  the  order  of  time,  I  direct  atten- 
>n  to  the  remarkable  find  on  Mixenden  Moor,  near  Halifax,  given  by 
lii taker,  in  his  Loides  and  Elmete,  p.  373.  The  plate  showing  the 
Its  is  an  exquisite  production  of  art,  but  that  such  a  collection 
►uld  be  found  altogether  as  described  is  utterly  incredible.  For 
"anting  that  which  he  calls  the  hone  or  whetstone  and  beautiful  brass 
dt  may  be  with  the  gouge  British,  the  maul,  and  the  three  arrow- 
eads  are  Canadian.  Whi taker  appears  to  have  had  them  in  1816. 
fhat  has  bscome  of  them,  or  where  and  wliat  they  are  is  deserving 
f  more  than  usual  attention 

For  a  find  of  British  sepulchural  urns,  near  Halifax,  see  "  The 
lemains  of  Antiquity  of  Yorkshire,"  Leeds,  1855,  p.  26,  by  F.  A. 
jeyland,  of  Halifax,  who  may  be  still  referred  to.  In  the  same  work, 
lee  account  of  a  British  Barrow  and  contents,  by  Mr.  Proctor,  of 
fork,  p.  38.  Also,  the  discovery  of  a  British  Dagger  and  Boat,  p. 
19  ;  and  a  British  Barrow  and  contents,  at  Worsborough,  by  James 
iVardell,  \).  57  and  75,  I  purchased  the  objects  discovered  about 
[854,  and  they  are  now  in  the  Leeds  public  museum.  The  discovery 
>f  bronze  celts,  p.  64.  "Account  of  the  discovery  of  British  remains 
►n  Baildon  Common,"  p.  87.  This  book  is  well  worth  examination,  on 
Lccount  of  its  reports  of  pre-historic  discoveries.  In  the  Philosophical 
lall  Collection  at  Leeds,  are  several  bronze  celts  found  in  Yorkshire. 
)ne  well-formed  basalt  celt  is  given  as  found  in  School  Close.  In 
870,  while  forming  the  North-Eastern  Station  at  the  top  of  School 
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riu^.-.  wlieii  LTJssing  the  course  of  the  Kiver  Aire,  tba  Wi 
uncovered  a  aeries  of  black  oak  pile?  deep  in  the  rivpt  Uimi 
a.  workui.in  found  a  atone  objei-t  3  in.  I»q^,  2i  iti  bioa<l  ll  bob 
like  an  Iri<b  lake  net  sinker,  formed  fn^m  a  nse-d  up  haiumw.  Pw 
a  further  account  of  finds  of  bronze  celts,  see  a  paper  pnUishid  br 
the  Yorkuhire  Geological  and  Polytochnical  Society.  18S1. 

.\boul  lt*70  a  WfU-formed  Btag-horii  pick-ai^e  wa^  dog  up  m 
tirove-roftd.  Ilkley,  about  15  feet  deep.  Thi§  has  similar  touttE 
showing  HBP  to  those  fonnd  by  Canon  Grecmrell  at  Grima's  Gr»v», 
Norfolk. 

Ahonl  that  time  Mr.  Joseph  Lund,  digginfj  in  his  garden,  on  tht 
eilge  of  the  moor,  turned  up  a  well-formed  thunil>-flint  about  1)  is. 
diftinctor.  It  is  round  and  linely  flaked  at  the  edge.  A  iimilar  oat 
fli-as  fuuud  by  Mr.  Dresser  in  his  garden  at  Adel.  Both  are  itrtttt 
Flint  flakes  are  not  nucomuion  upon  Ilkley  moor,  but  arrow-head  lad 
iither  forms  though  occasionally  found  are  very  rare-  Mr.  F.  W.  t'lson, 
of  Ilkley,  has  a  small  collection.  Flint  is  not  native  at  either  Adel  or 
Ilkley.  'I'he  wolds,  some  50  or  60  miles  off,  are  the  nearest  flint  lields. 
At  Adel,  between  1865  and  187o,  a  large  series  of  fliut-flakee.  ireU- 

at  the  Add  lletoruiiitoiy  liy  youlh.sttheu  "  t.ikiuy  in  "  the  rou^'hrai»r 
laud.  Mo.st  of  t!ie  articles  went  to  the  Lw-ds  ?hil..>i.pbical  MnseiiiD 
H-hcre  they  still  nra  ;  I  obtained  some  ;  among  which,  in  laTS,  wass 
well-defined  core,  a  body  froui  which  flakes  and  arrow-heads  vew 
struck.  These  are  in  the  Leeds  Public  Museum.  The  whole  iJ)  "I 
these  flint  finds  at.  Add  centered  about  one  hiyh  stone  (.=lill  there'. 
as  though  it  were  the  workshop  of  the  nianipiilators.  This  area  WiEj 
pretty  well  cleared  of  flint ;  few  or  none  are  now  discovered. 

From  Honibalds  Moor  to  Adel,  and  so  on,  eajit  to  the  Vale  "' 
York,  a  line  of  high  moorland  runs  to  Jloortown,  Shad"f"- 
and  Banvick.  Along  this  line  a  number  of  pre-bistoric  dlscoviW' 
may  be  registered  witbiu  the  last  ten  years.  There  in  the  Fehniaty 
of  IS79,  a  lal.-ourer  dltchiiij;  in  a  field  between  Potter- Xewtou  sml 
Meanwood,  in  a  rather  low  clay  bed,  disco vereii  a  line  well -fo nut"! 
stone  liammer  bead  83  inches  long,  3i  thick,  and  3i  across  head  einl. 
"lopitig  gradually  to  the  cutting  edge.    The  hole  drilled  for  the  shaft  is 
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"I  in.  in  width,  aud  shows  evideuce  of  use  at  the  cutting  edge.  This, 
ith  two  others  similar  in  shape,  but  rather  shorter  are  in  the  Leeds 
ublic  collection.  Mr.  Wardell  obtained  the  two  latter  on  the  east 
9A8t,  the  granite  one  at  Scarborougli,  and  the  other  bassalt,  out  of 
Isk  Dale,  between  1850  and  1856. 

About  two  miles  east  from  the  Shadwell  Refonnatory,abeautiful]y 
ormed  stone  celt  was  turned  up  iu  ploughing  about  1881-2.  It  was 
aken  posse.ssion  of  by  the  governor  ;  when  leaving  he  took  it  with 
liiD.  It  measures  about  4  inches  in  length,  was  about  2  inches  thick, 
lad  a  round  smooth  cutting  edge  2}  inches  across,  and  tapered  wedge 
ihape  to  the  end.  Similar  forms  are  figured  by  Evans  in  Nos.  51,  52, 
>3,  55,  and  57,  varying  in  size  and  thickness.  In  a  line  still  east  about 
i  mile  and  a  half  from  the  Reformator}',  on  the  Roundhay  Park  estate 
>f  the  Leeds  Corporation  about  1880,  a  good  form  of  the  bronze 
ocketed  and  looped  celt  was  found.  Very  siiuilar  in  shape  and 
ornament  to  those  figured  by  Evans,  Nos.  134, 166,  &c. 

Again,  about  a  mile  and  a  half,  while  forming  the  front  garden 
o  the  beautiful  villa  of  Woodburu,  belonging  to  R.  Buckton,  Esq.,  in 
884,  the  same  gardener  who  discovered  the  last,  dug  up  a  beautiful 
tone  celt,  of  exactly  the  same  form  and  type  as  the  one  in  the 
x)llection  of  the  governor.  It  is  beautifully  and  symmetrically  fonned, 
mt  at  opposite  edges  about  2^  from  cutting  edge,  and  li  from  end, 
1 1  think  shows  sign  of  wedging.  It  is  in  the  possession  of  Master 
iuckton  to-day. 

In  February  of  1887,  I  obtained  a  stone  celt,  4^  in.  long,  and 
J  oz.  in  weight,  the  form,  size,  and  type  of  the  Nos.  18  aud  20,  bearing 
he  following  label  : — "  Early  British  axe-head  found  at  Potterton, 
lear  Leeds,  volcanic  stone  from  North  of  Scotland,  over  a  thousand 
^ears  old.  (Signed)  Charles  Richardson."  Potterton  is  a  little  hamlet 
lear  toBarwick-in-Elmete,and  is  about  four  miles  east  from  lioundhay, 
n  a  line  with  the  tlnree  preceding  finds,  and  being  about  a  mile  east 
)f  the  bronze  find  upon  Bramham  Moor,  as  before  said,  the  whole 
ire  in  a  line  from  Skipton  to  Ilkley,  Adel  to  Wetherby,  and  Tadcaster 
md  York.  In  this  line,  from  Yeadon  a  decayed  bronze  celt  was 
jxhibited  at  a  local  exhibition  at  Bradford,  1882.  I  have  heard  of 
10  other  bronze  being  found  west  of  Yeadon.     At  Yeadon  at  a  place 
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caUad  KSmc  •  e"^  loniae  ms  fouai,  r«gi£t«roil  by  Mt.  iMmf  ii 
tb»  Leeds  Gcahigiotl  bdJ  Polrteciinic  Society'^  transactions,  ll*^ 
ts  Um  Bridah  Maaeani. 

In  ft  faU  at  xhe  Use  of  Suidall  t'aatle  s  beaviRfuUf-forwd 
wedge  brooBB  celt  vw  dnj;  up  about  IKJb.  It  ine&aure^t  ioclini 
leo^ftK  h«  •  eood  cuttinc  <ylg«,  is  slightly  flan^e>l.  xai  ie  idl 
|n,«;iMtj.l.  tlos  witb  the  WooJamJc  (U;^'er,  and  tbe  Lecd^,  Uandit, 
CborweU.  &nl  Beesum  fintU  would  extend  or  widt-u  tbe  line  or  btit 
brm  vest  to  east  b^  tbout  tbre«  mile?  at  Leeds,  s,ad  Gre  &l  SuidiU 
Ttu  fiods  fern  Honalpt  uid  BeesloD  appear  to  be  along  in  uicient 
BadL  Tbe  premling  I  believe  to  be  all  British,  but  it  if  <lue  V> 
Mate  that  in  tbi«  belt  a  cmfiderable  number  of  Roman  renmio!  hiit 
bem  dag  np,  to  wit,  Roman  stone  altan  at  Chapelt'jwn  Cburch,  ud 
attbe&ont  of  Mr.  Kitson's  Eutrance-ball,  Roundbay.  I»8i>-1.  Afiu 
Roman  lamp  was  picked  up  by  Mr  Maries  in  the  Gorge  of  Ronuihi; 
Park,  wbirb  he  mIiI.  and  it  is  lost.  A  Roman  hon^e  with  food 
tesselatetl  paremfitl  was  dug  up  at  Sbadwell,  on  tbe  line  "i  da 
Rnmau  road,  (Street  lane  between  Adel  and  Wetherbyi,  which  is  uo* 
in  the  museum  at  York,  but  is  not  pre-hi$tonc. 

In  tbe  kst  thirty  years  the  Rer-  Richard  Bunell,  of  iiu^ 
Chiuch,  lieu-  Waketebl.  hw  obUined  a  number  of  flint  flikn 
^.■mpt-r^,  r-.n-..',.^.  :,u-\  r.rn---v  Hint  ihipl.^m^ijr=  fn^in  tti.-.  ]J,-,!,j!i'-i  ti'.^U- 
r.f  Stanley  Ferry.  Tlioy  aro  toiiD.i  on  the  hills,  the  valley  beiu; 
evi-ieiitly  a  hike  in  hi-itorio  perioti^  in  wliich  the  tiii.Uof  a  Bricishtree- 
Utat.  and  the  ime^t  bronze  dagijer  that  I  have  ever  seen  were  uianf. 
?!ee  deseription  and  out-,  p.  39,  "  Remain?  of  Amiiiuity  in  Ynrkihirc. 
Lec.i.=,  l.s.:5." 

Mr.  Biirrell  „btaiued  from  a  -ravel  hill  in  Mr.  Calvorly's  p^rl 
Oiilton,  an  undoubted  British  food  ves.^el  from  a  child'.'-  grave  li '■ 
pierced  at  the  side-s. 


ON   PHOTOGRAPH   OF  CLIFF-SECTION   AT  HILDBRTHORPB. 

BY  G.   W.   LAMPLUGH. 

List  of  some  works  in  which  the  section  has  been  described,  or 

(erred  to: — 

Phillips,  J.  'Geology  of  Yorkshire'     3rd  ed.  Part  L,  p.  82. 

Dakyns,  J.  R.  '  Glacial  Beds  at  Bridlington/  in  Proc.  Yorkshire 
Geol.  and  Polyt.  Soc     Vol.  VII.    Pt.  II.  (1879),  pp.  125,  126. 

Lamplugh,  G.  W.  *  Glacial  Sections.  Pt.  II,,*  in  Proc.  Yorks. 
Geol.  and  P.  Soc.  Vol.  VIII.  Pt.  I,  (1882),  pp.  27  to  38,  with 
drawings. 

Lamplugh,  G  W,  'Glacial  Sections.  Pt  III.,*  in  Proc-  Yorks. 
Geol.  and  P.  Soc.  Vol.  VIII.  Pt.  II.  (1883),  p.  241  and  251. 

P^td^^ws^  i  S^^^'^y  Memoir     '  The  Geology  of  Bridlington 
rox  btrangways,  |      g^^ ,  ^  ^  gg^^^  p  ^  ^ 

Reid,  Clement.  Survey  Memoir.  '  The  Geology  of  Iloldemess ' 
(1885),  p.  73. 

The  photogi'aph  issued  with  this  year's  proceedings  is  of  a  fine 
don  in  cross-bedded  laminated  sands  and  sandy  clays  in  the  cliflf 
Hilderthorpe,  near  Bridlington  Quay. 

The  place  is  about  300  yards  south  of  Bridlington  Harbour,  just 
'ond  the  sea  defences,  where  there  is  an  excavation  for  sand  at  the 
I  of  the  cliff,  as  Aown  in  the  upper  right-hand  corner  of  the 
)tograph.  The  height  of  the  cliff  at  this  point  is  about  45  feet, 
:  a  short  distance  to  the  right  there  is  a  rather  sudden  fall  of  the 
>und  to  about  20  feet,  whereupon  the  character  of  the  section 
mges  entirely  (as  may  be  seen  on  referring  to  the  paper  No.  3  of 
5  above  list). 

The  sea  is  encroaching  very  rapidly  upon  this  part  of  the  coast 
e,  the  loss  between  the  years  1872  and  1882  having  been  at  the 
jrage  rate  of  15  feet  per  annum,  and  as  the  cliff  wastes  back  the 
tion  is  constantly  undergoing  slight  changes. 

At  the  head  of  these  notes  will  be  found  a  list  of  the  papers 
own  to  me  which  refer  to  this  section.  The  most  detailed  account 
contained  in  my  paper  (No.  3  on  the  list)  printed  in  these  pro- 
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scattered  over  llie  Peiiine  chaic  of  hilU-     On  the  east 
what  is  now  Spuvn  point,  and  oeciippiig  an  area  at  one  time  wteiiilif< 
far  into  the  North  Sea,  Imt  now  swept  away  ami  en»elo|jeil  in  ill 
waters,  were  tribw  of  men  who  dug  large  liollow  pits  In  whirklliif 
deposittiil  tlieir  refuse.     Others  further  north  in  Uoldemeaa  erwlid 
dwellings  over  the  lake-like  meres  which  eoverwl  a  large  portionrf 
its  surface,  whilst  probably  at  the  same  period  the  monud  lol- 
entreuchment  builders  covered  the  higlier  gTound  of  the  chnlli  vdUl 
Wliothor  they  preceded  or  succeeiled  the  kitchen-midden  p?tiple  »i 
uncertain,  but  we  ilo  know  tliat  long  ages  before  either  esist«d,ij 
people  lived  on  the  banks  of  the  rivers  in  the  South  of  Euglind,  -Aa  * 
were  contempurary  with  animak  long  ago  eilinct  in  ihi.'*  coautijii 
when  England  formed  a  part  of  the  Continent  of  Europe.    VHatfl 
physical  con'litious  prevented  thoir  migration  northwards  to  York-J 
shire,  or  if  they  did  so,  what  has  become  of  the  evidence  "f  thar ' 
occupation,  are  questions  which  must  remain  for  the  present  unsolrud.  - 

The  age  of  the  early  tribes  of  mankind  is  a  subject  which  alw^i_ 
excites  interest,  and  iuterestiug  speculations  on  the  subject  have 
formulated  in  every  country  where  the  study  of  pre-historic 
been  made.  That  man  as  a  ^pei^ics  raiipes  fiir  back  in'o  pinilo:^cal 
time,  there  cau  be  little  doubt.  The  recent  researches  of  ninlin>- 
pologi.its,  both  in  Europe  anil  America,  appear  to  indicate  a  coriimna 
origin  in  some  warm  and  hospitable  climate,  probably  iu  A=ia,  for  liie 
several  branches  of  the  human  race.  In  Europe  successive  miuT.itii.ms 
have  tomied  westwards,  whilst  American  investigators  tiiid  that  t!ie 
primitive  p  ipulation  travelled  eastwards,  probably  crossing  fr.im  ,\;is 
in  the  first  instance  by  way  of  Behriug  Straits.  In  con>iLlorini  -ncli 
early  migrations,  it  is  always  necessary  to  bear  in  miml  that  w 
present  level  of  the  sea  and  land  is  not  fixed,  and  that  in  tlic  Jin 
past  when  the  earliest  men  were  gradually  extending  over  the  snrWte 
of  the  globe,  the  relative  positions  of  land  and  sea  may  have  bceu 
very  different. 

The  state  of  culture  and  the  progress  towards  civilization  amo%'-t 
the  different  races  of  men  has  been  very  unequal  in  diflercut  locilitici, 
and  whilst  some  nations  have  progressed,  others  bound  dowu  by 
adverse  circumstancoi  and  inhospitable  climate,  have  persisted  in 
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ayagery  to  the  present  time.  Such  circumstances  exist  in  the  far 
old  north,  or  in  arid  districts  of  Western  Australia,  and  the  still 
3ore  dreadful  districts  of  Terra-del-Fuego.  In  the  two  latter,  old  and 
seless  members  of  the  community  are  killerl  and  eaten  in  times  of 
sarcity.  The  greatest  cruelty  prevails,  and  wild  superstitions  cause 
be  natives  unutterable  terrors."  The  primitive  man  was  a  slave  to 
atiire;  in  continual  terror  before  dangers  whicli  he  did  not  under- 
band,  and  could  not  guard  against.  Nature  to  him  was  an  appalling 
lystery  out  of  wliose  bowels  an3rthing  might  issue.  He  lived  in  a 
taze  of  fetichism.  Not  a  leaf  might  flutter,  not  an  animal  cross  the 
^tb,  no  distant  thunder  roll,  or  raven  croak  unseeu,  but  heralded  to 
him  some  spirit  only  too  malign.  Those  who  have  observed  in  a 
^stant  camp  or  remote  village  of  savages  the  midnight  alarms,  the 
whispered  fears,  the  wild  unfounded  rumours,  the  cowering  before 
the  most  simple  physical  phenomena  if  only  unfrequent — only  those 
can  have  a  realizing  sense  of  the  horrors  nature  unfolds  for  the 
ignorant  yet  thinking  savage.  To  what  extent  the  ancient  savages 
who  occupied  the  hills  and  dales  of  Yorkshire  resembled  tlieir  existing 
representatives  in  these  distant  parts  of  the  world  we  do  not  know  ; 
but,  for  the  credit  of  the  county,  let  us  hope  only  to  a  small  one. 
That  the  stniggle  for  a  living  was  a  severe  one  there  can  be  little 
doubt,  but  that  the  naturul  produce  of  the  soil,  and  of  the  rivers  and 
sea  was  probably  sufficiently  abundant  to  render  unnecessary,  except 
under  very  rare  circumstances,  a  resort  to  cannibalism  may  be  reason- 
ably inferred. 

NOTE  ON  THE  OCCURRENCE  OF  LINGULA  IN  THE  MILLSTONE  GRIT  SERIES, 
WEST   OF   RIPON.       BY   REV.    J.  STANLEY   TUTE,   B.A. 

During  the  excavations  in  making  reservoirs  for  new  water  works 
for  Ripon,  on  Lumley  Moor,  about  seven  miles  west  of  that  city,  a 
bed  of  black  shale  was  exposed  intercalated  with  others.  It  is  difficult 
to  fix  the  exact  horizon  of  these  shales,  but  they  seem  to  be  those 
which  occur  below  the  Follifoot  grit.  In  the  black  shale  was  dis- 
covered examples  of  Lingula,  which  have  been  identified  by  Mr.  R. 
Etheredge,  F.R.S,  as  Lingula  credneri,  or  L.  mytiloides.  This  discovery 
is  interesting,  being  the  first  recorded  from  the  Millstone  grit  strata 
of  this  district. 

'  *  Pre-hietoric  Ainerioa.    Nadaillao  IS86  p.  631. 
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(frejiarct  for  tlie  British  Associatiou  Report  oh  the  EvidenMBu 
I're-liistnric  Inhabitants  of  Great  Britaia) 
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I 

jlet       -  i  Near   Bevrr- 
ley 


1876 


4|in. 


2i  ill. 


1  in. 
<Iiuin. 


Remarks. 


Appeared  to  have  been 
struck  into  the  floor  of 
the  stmctnre  and 
brolcon  from  the  shaft; 
a  iiortion  of  the  shaft 
(with  the  pin)  yet  re- 
mains In  K  Caaght 
by  the  worlcman's 
spade  and  l>rolcen.        j 

Found  em betldediopeat  I 
near  the  supposed  site  j 
of  A  lake-dwelling  The  ' 
top  of  the  sO(^ket  has  I 
been  imperfectlv  cast, 
and    it  is  flllecf  with 
fragmentsof  metal  pre- 
]>aratory  to  re-casting. 

The  1()0)>  Kpans  the  en- 
tire dinmoter,  and  is 
bow  shaped.  Plain, 
increasiuKin  thickness 
down  wards ;  circular. 

The  bracelets  are  made 
of  wire,  plaited,  and 
were  purchased  from 
Mr.  Sumner's  collec- 
tion, Woodmansey, 
Bercrley,  described 
an  being  found  in  the 
locality. 


S  ON   DISCOVERIES    OF   BRONZE   IMPLEMENTS,   ETC.,   IN   THE 
WEST  RIDING.      BY   JOHN   HOLMES,   ESQ. 

sume  that  objects  of  known  Roman  make,  eitlier  in  pottery 
,  will  not  be  deemed  pre-historic,  although  made  or  used  before 
^stered  in  historic  times  But  I  think  that  objects  evidently 
r  British  may  be  classed  as  pre-liistoric,  even  when  used  by 
lans  or  in  historic  times,  with  that  understanding  I  place 
n  Thoresby's  Ducatus  Leodieusis,  p.  565,  the  discovery  of  a 
im,  10  inches  in  diameter,  in  which  was  "  a  brass  lance,  a 
sliarpen  it,  and  a  mallet's  head,  of  spreckled  marble,  polished 
in  length,  3i  broad,  and  7  in  circumference.  It  was  dis- 
in  the  field  of  Stephen  Tempest,  of  Broughton,  Esq." 
f  describes  it  as  very  artificially  done,  as  if  it  had  been  a 
mprovement  of  British  work.  For  his  desertation  and  further 
ions  see  Ducatus,  p.  56G.  The  lance  he  describes  as  of  brass, 
1  inch  broad,  and  by  its  tapering  3  inches  long,  sharp  enough 
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A)  sh&ve  a  solemn  priest.  The  stone  is  of  blueish  grey  «lnoe, 
ui  incli  in  thickuess.  thougli  tlirw  lung.  There  were  »k>  iTn»m 
»ne  ingtnjineiits  mostly  ilecayed  M  ushes,  the  ends  of  which  wa» 
Dored  through  tlio  smiie  wue  of  holes  as  the  lauce  ami  stone  ms.  Crt 
unknown.  taperinR  like  a  hoilkiu  to  the  end  quarter  nf  an  incli  For 
jome  further  hut  uuc^rtAin  disi-overies  and  ohjects  see  p.  567.  F« 
such  ohjects  and  tliei-e  hearing  see  Evan's  Stone  Implerneat',  pp.  ITS, 
187,  Ac.  &c, 

Pot  a  somenhat  similar  lUacovery,  James  Wardle,  Deputy  Town 
L'lerk,  Leeds,  registers  ttmt  ofa  British  iiru  in  1745,  dug  np  iu  i  fieU 
at  ihe  top  nf  Briggate,  Leeds,  about  'J  feet  deep.  It  contunol 
iralcined  bones  and  a  stone  immmer  (size  and  weight  not  giyeai.  but 
fortunately  drawings  were  preserved,  and  figured  hy  Warddl  in  tib 
Antitiuittes  of  Leeds,  1SA3,  phkte  1.  The  um  wa^  of  nide  fomutioo, 
nnd  imperfectly  buried,  oniamented  in  the  n^nal  British  msjaa 
with  encircling  rows  of  indentations.  The  urn  wa^j  abmt  19  inchs 
in  height,  roouth  upward,  covered  hy  a  stone  The  whole  ultm 
posaessioD  of  by  Aid  Denison  ttie  owner  of  the  field,  and  now  cob- 
pletely  lost 

lie  11  1)  j  II  m  1  t!i  s!  jc  m  ml  ^niampntatinn  l-i  be 
II  t  luic  lutnon  iii  \  )i  kill  ire  anl  tin  hiuimei'  i<  similar  to  t«o 
thei-  flhiih  Ml  A\  ii  till  In  I  in  Ins  a-lle.  ti)n  which  Ipnrtla^iin 
IMU  an!  tnii  futel  t    the  (  )rp  irttiou  ol  Let  1*.  lrtSL>. 

Inthe\Lai  I"Of  llioreib;  rc,iiltr  the  liggiug  up  of  tiveot 
->ix  briss  in'-tiuuieiit?  ph  i^hpl  ip  lu  Brnuiinin  moor  by  the  servaut^ 
ofjolmriin  ol  kill  Iiq  rhei  are  il  hlFerent  size^.  tVoui  liille 
more  thin  3  to  41  inches  in  1  ii^tli  and  from  1  to  21  iu  breaJtli. 
Ihe}  are  somtnliit  in  iDrin  ot  a  weliji,  from  i  thin  sharp  c<lge  lo  1; 
or2  m(.he3  it  the  thicker  eul  whi-re  thev  ire  hollowed  to  put  iipoua 
shatt  eii-h  hmiig  in  oir  or  loop  riit-.  li  a  ciminon  form  of  brouie 
socketed  celt  of  nhith  I  tiauiteire  I  several  to  the  Leeds  public  oollw- 
tion. 

Thoreshy  also  figures  another  and  earlier  (>)  form  of  brou  e  celt, 
dug  up  in  flie ground?)  of  Ambrose  Pudsey,  of  Bolton  jiitta  Bollaiiil. 
Esq.,  whilst  making  a  fence  near  the  moor,  now  called  Monufheni!-. 
"lis  is   7  iiif^hes  long  and   2}  broad   at    the  edge,  which  ii  placed 
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Kemost  for  execiitiou,  aud  in  yet  sharp  aud  piercing.  A  wooden 
tern  was  fitteil  into  a  hollow  on  each  side  of  it.  See  Ducatus,  p.  565. 
e^eral  similar  are  in  my  collection  found  near  Leeds,  Morley,  (fee. 

Thoresby  also  figures  a  flint  arrow-head  of  the  ordinary  size, 

hrbed  and  tanged  edges  being  serrated,  aud  a  spear-head  which  he 

fures  about  2  inches  long  smoothe.     lie  says  the  latter  was  dug  up 

a  field  besides  Adel  Mill,  a  Roman  station.     His  tendency  was  to 

tribute  all  these  to  Roman  times  and  uses. 

Thoresby  figures  a  shield  (which  I  think  to  be  British)  as  Roman, 
th  a  good  description  of  its  construction  ;  but  giving  neither  t»me 
r  place  of  discovery,  p.  565.  (Very  similar  have  been  found  in  the 
lames). 

In  1776,  continuing  somewhat  in  the  order  of  time,  I  direct  atten- 
»n  to  the  remarkable  find  on  Mixenden  Moor,  near  Halifax,  given  by 
hitaker,  in  his  Loides  and  Elmete,  p.  373.  The  plate  showing  the 
Its  is  an  exquisite  production  of  art,  but  that  such  a  collection 
aid  be  found  altogether  as  dorjcribed  is  utterly  iucreilible.  For 
anting  that  which  he  calls  the  hone  or  whetstone  and  beautiful  brass 
It  may  be  with  the  gouge  British,  the  maul,  and  the  three  arrow- 
iads  are  Canadian.  Whi taker  appears  to  have  had  them  in  1816. 
fhat  has  become  of  them,  or  where  and  what  they  are  is  deserving 
more  than  usual  attention 

For  a  find  of  British  sepulchural  urns,  near  Halifax,  see  '*  The 
lemains  of  Antiquity  of  Yorksliire,"  Leeds,  1855,  p.  26,  by  F.  A. 
leyland,  of  Halifax,  who  may  be  still  referred  to.  In  the  same  work, 
3e  account  of  a  British  Barrow  and  contents,  by  Mr.  Proctor,  of 
'ork,  p.  38.  Also,  the  discovery  of  a  British  Dagger  and  Boat,  p. 
9  ;  and  a  British  Barrow  and  contents,  at  Worsborough,  by  James 
iTardell,  p.  57  and  75,  I  purchased  the  objects  discovered  about 
854,  and  they  are  now  in  the  Leeds  public  museum.  The  discovery 
f  bronze  celts,  p.  64.  "Account  of  the  discovery  of  British  remains 
Q  Baildon  Common,"  p.  87.  This  book  is  well  worth  examination,  on 
3C0unt  of  its  reports  of  pre-historic  discoveries.  In  the  Philosophical 
[all  Collection  at  Leeds,  are  sevenJ  bronze  celts  found  in  Yorkshire, 
ne  well-formed  basalt  celt  is  given  as  found  in  School  Close.  In 
370,  while  forming  the  North-Eastern  Station  at  the  top  of  School 
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C\oic.  when  crosaing  the  course  of  ihe  River  Aire,  the  wotfcnia 
iinr-overed  a  series  of  hlack  oak  piles  liuep  in  the  river  h^i.  m1 
a  fforkuian  fotiud  a  stoue  object  3  in.  lou^.  at  in.  hnntiK.  Ii  Ms 
like  an  Iri8t>  lake  net  siukor,  foraiHl  from  a  used  up  luiainur.  For 
a  further  acctiunt  of  fitirls  of  broiise  celts,  see  a  paper  pahlishrfbj 
the  Yorkshire  (feoiogical  and  Polytechnical  Society,  1831. 

About  IS70  a  well-fonued  stAg-horii  pick -axe  was  da?  up  in 
Orove-road,  llkley,  about  I'l  feet  deep.  This  has  similar featum 
showinff  use  to  those  found  by  Canon  Greenwell  at  Grime's  Gnm, 
Norfolk. 

Aliout  thiit  time  Mr.  JoBepb  Limd,  digging  iu  his  garden,  on  As 
i!(l){e  of  the  moor,  turned  up  a  well-formed  thmnlvflint.  ab>jiit  I|  k. 
diameter.  It  is  niiind  and  finely  flaked  at  tlie  edge.  A  similareu 
waa  found  by  Mr.  Dresser  in  his  garden  at  Adel.  Both  are  perfect 
Kliiit  flakes  are  not  uucouimou  upon  llkley  moor,  but  arrow-hMil  uA 
othei'  forms  though  occasionally  found  are  verj-  rare.  Mr.  F.  W.  Pi«m 
of  llkley,  has  a  small  collection.  Flint  is  not  native  at  eitW  Adel  or 
llkley.  The  wolds,  some  50  or  60  miles  off,  are  the  nearest  flint  fiddk 
At  Adel,  between  186A  and  1873,  a  large  series  of  flint-flakts,  mll- 
forinod  avmw-h.'iL.ls,  >icr!iiK'i<,  and  otliL-r  iriipli-iu.'rit-  were  di^.-MV.'wi 
at  the  Add  Ue  form  at  Dry  by  ymitlw  whon  "  taking-  in  "  ihc  lou.^'li  nn"'r 
land.  Mo,st  uf  the  artidos  went  to  the  Li^eds  I'liilo,„phical  Ma.^emi. 
whorB  they  slill  are  ;  I  obtained  somi?  ;  among  which,  in  18TS,  wa-a 
wcll-definod  core,  a  body  from  which  flakes  and  arrow-head:-  ffere 
struck.  These  are  iu  the  Leeds  Pnblic  Musenui.  The  whole  (,fj  "f 
these  flint  finds  at  Adel  eeutered  about  one  high  stone  (still  tlierei. 
as  though  it  were  the  workshi>p  of  the  manipulators.  This  area  l^ins 
pretty  well  cleared  of  Hint ;  few  or  none  are  now  discovered. 

From  Rombalds  Mour  to  Adel,  and  so  on,  east  to  the  Vak  d 
York,  a  line  of  higli  moorland  runs  to  Moortown,  Shadmll 
and  Banvick.  Along  tliis  line  a  uumber  of  iii-e-liistoric  discoveries 
may  1«  vegi.itered  within  the  last  ten  year.?.  There  in  the  FebniAiy 
of  18711,  a  labourer  ditching  in  a  fiehl  between  I'otter-Xewlon  ami 
Mcanwood,  in  a  rather  low  clay  bed,  discovered  a  line  well-fonue-l 
stone  hammer  head  8 J  inches  long,  3i  thick,  and  SJ  across  head  eiv\. 
"loping  graibially  to  the  cutting  cilge.    The  hole  drilled  for  the  shaft  if 
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SH  in*  in  width,  aud  shows  evidence  of  use  at  the  cutting  edge.  This, 
mth  two  others  similar  in  shape,  but  rather  shorter  are  in  the  Leeds 
pablic  collection.  Mr.  Wardell  obtained  the  two  latter  on  the  east 
toast,  the  granite  one  at  Scarborough,  and  the  other  bassalt,  out  of 
Esk  Dale,  between  1850  and  1856. 

About  two  miles  east  from  the  Sliadwell  Reformatory,  a  beautifully 
formed  stone  celt  was  turned  up  in  ploughing  about  1881-2.  It  was 
taken  possession  of  by  the  governor  ;  when  leaving  he  took  it  with 
him.  It  measures  about  4  inches  in  length,  was  about  2  inches  thick, 
had  a  round  smooth  cutting  edge  2 J  inclies  across,  and  tapered  wedge 
flhape  to  the  end.  Similar  forms  are  figured  by  Evans  in  Nos.  51,  52, 
53,  55,  and  57,  varying  in  size  and  thickness.  In  a  line  still  east  about 
a  mile  and  a  half  from  the  Reformatory,  on  the  Roundhay  Park  estate 
of  the  Leeds  Corporation  about  1880,  a  good  form  of  the  bronze 
socketed  and  looped  celt  was  found.  Very  similar  in  shape  and 
ornament  to  those  figured  by  Evans,  Nos.  134, 160,  &c. 

Again,  about  a  mile  and  a  half,  while  forming  the  front  garden 
to  the  beautiful  villa  of  Woodbum,  belonging  to  R.  Buckton,  Esq.,  in 
1884,  the  same  gardener  who  discovered  the  last,  dug  up  a  beautiful 
stone  celt,  of  exactly  the  same  fonn  and  type  as  the  one  in  the 
collection  of  the  governor.  It  is  beautifully  and  synnnetrically  formed, 
but  at  opposite  edges  about  2^  from  cutting  edge,  and  Ij  from  end, 
it  I  think  shows  sign  of  wedging.  It  is  in  the  possession  of  Master 
Buckton  to-day. 

In  February  of  1887,  I  obtained  a  stone  celt,  4^  in.  long,  and 
8  oz.  in  weight,  the  form,  size,  aud  type  of  the  Nos.  18  and  20,  bearing 
the  following  label  : — "  Early  British  axe-head  found  at  Potterton, 
near  Leeds,  volcanic  stone  from  North  of  Scotland,  over  a  thousand 
years  old.  (Signed)  Charles  Richardson."  Potterton  is  a  little  hamlet 
near  to  Barwick-in-Elmete,  aiid  is  about  four  miles  east  from  Roundhay, 
in  a  line  with  the  tlnree  preceding  finds,  and  being  about  a  mile  east 
of  the  bronze  find  upon  Bramham  Moor,  as  before  said,  the  whole 
are  in  a  line  from  Skipton  to  Ilkley,  Adel  to  Wetherby,  and  Tadcaster 
and  York.  In  this  line,  from  Yeadon  a  decayed  bronze  celt  was 
exhibited  at  a  local  exhibition  at  Bradford,  1882.  I  have  heard  of 
no  other  bronze  being  found  west  of  Yeadon.    At  Yeadon  at  a  place 
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I  ft  gnli!  torque  vas  found,  iegistere>)  bf  Mr.  iHny  in 
the  IiMd»  G«Hlogical  ftod  I'ol^'techiiic  Society's  trausaction^.  It  not 
to  tbe  Bnl»li  Musenm. 

In  a  field  ftt  tW  tosc  of  SiuduU  Castk  n  lieaiitifnliT-fomtd 
wedge  krouie  celt  wu  da^  up  aboat  IHjj.  It  uie&enre^  liiKlm 
Ici^th,  tuts  A  good  catling  edge,  is  ^li^htly  fl&nged,  and  U  «i^ 
piitiiisled.  Tliis  iritli  the  Woodaook  li.i^i^r,  aud  the  Leeils,  Hmislct, 
CbanreU,  ftod  Beeston  finds  wouM  extend  or  widea  the  line  nr  belt 
from  v««  to  cast  br  about  tliree  miles  al  Leeils,  and  five  al  SaudiU 
TIm  &Dds  fiom  Hunslet  aud  Beeston  appear  1o  be  aloug  an  aucient 
tnck.  The  preceding  I  believe  to  be  all  British,  but  tt  is  Aai  to 
state  tlMt  in  this  belt  a  ooosiderable  number  of  Roman  remnin)  hire 
b«en  Ang  np,  to  wit,  Itoiuau  stone  alurs  at  Chapeltown  (Jhurch,  lod 
attltefroat  of  Mr.  Kitmn'sEntrnnce-ball,  Rooudhay,  18S0-I.  Afiu 
Roman  lamp  was  picked  up  by  Mr  Maries  in  the  Gorge  of  Roiiaili^ 
Park,  whirli  be  solA.  and  it  is  lost.  A  Roman  house  ^ih  guod 
tesaelated  paremeut  nas  dng  up  at  Shadwell,  ou  the  line  of  ibe 
Roman  road,  (Stre^  lane  between  Adel  and  Wetberbyi,  which  is  oor 
in  the  museum  at  York,  but  is  not  pre-historic. 

In  (he  Inst  thirty  years  the  Rev.  Richani  ButtcII,  of  Stmlqr 
Ckiuvh.  uear  Wakotiel.l,  lui?  obtained  a.  imiiibi-r  of  Hint  tlako'. 
scmpcrs,  am.ws.  .iiid  ..titer  tiiut  iiiiplom.^iits  fioui  tiie  i.lmi:;lioa  lieU* 
of  Stanley  Ferry.  Tlioy  are  found  ou  the  hi,lU,  the  valley  beini' 
eviiioiitly  a  lake  iu  lii-torio  period.'^,  iu  which  the  find.*  of  n  British irce- 
boat,  aud  the  tiue.st  bimiite  da^yer  that  1  haw  ever  .seen  wore  maJe. 
See  description  audmit--,  jk  33,  "  Remains  of  .Viitiijuity  iu  Yorkshire. 
LoeiU,  185.1." 

Mr.  Burrell  obtained  from  a  gravel  hill  iu  Mr.  Calverk's  prk. 
Oultoii,  an  undoubted  British  food  vessel  from  a  child's  grave,  hi- 
pierced  at  the  .side^. 
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ON   PHOTOGRAPH   OF  CLIFF-SECTION   AT  HILDBRTHORPB. 

BY  G.   W.   LAMPLUGH. 

List  of  some  works  in  which  the  section  has  been  described,  or 

brred  to : — 

Phillips,  J.  'Geology  of  Yorkshire'     3rd  ed.  Part  L,  p.  82. 

Dakyns,  J.  R  'Glacial  Beds  at  Bridlington/  in  Proc.  Yorkshire 
Geol.  and  Polyt.  Soc     Vol.  VII.     Pt.  II.  (1879),  pp.  125,  126. 

Lamplugh,  G.  W.  '  Glacial  Sections.  Pt.  11,/  in  Proc.  Yorks. 
Geol.  and  P.  Soc.  Vol.  VIII.  Pt.  I.  (1882),  pp.  27  to  38,  with 
drawings. 

Lamplugh,  G  W,  'Glacial  Sections.  Pt.  III./ in  Proc-  Yorks. 
Geol.  and  P.  Soc.  Vol.  VIII,  Pt.  II.  (1883),  p.  241  and  251. 

S^J^iJin^o^  (  Survey  Memoir     '  The  Geology  of  Bridlington 
Fox.Strangways,J      Bay '  (1885),  p.  10, 

Reid,  Clement.  Survey  Memoir.  '  The  Geology  of  Iloldemess ' 
(1885),  p.  73, 

The  photograph  issued  with  this  year's  proceedings  is  of  a  fine 
tiou  ill  cross-bedded  laminated  sands  and  sandy  clays  in  the  cliflf 
Hilderthorpe,  near  Bridlington  Quay. 

The  place  is  about  300  yards  south  of  Bridlington  Harbour,  just 
rond  the  sea  defences,  where  there  is  an  excavation  for  sand  at  the 
I  of  the  cliff,  as  ^own  in  the  upper  right-hand  corner  of  the 
>tograph.  The  height  of  the  cliff  at  this  point  is  about  45  feet, 
b  a  short  distance  to  the  riglit  there  is  a  rather  sudden  fall  of  the 
mnd  to  about  20  feet,  whereupon  the  character  of  the  section 
mges  entirely  (as  may  be  seen  on  referring  to  the  paper  No.  3  of 
3  above  list). 

The  sea  is  encroaching  very  rapidly  upon  this  part  of  the  coast 
e,  the  loss  between  the  years  1872  and  1882  having  been  at  the 
3rage  rate  of  15  feet  per  annum,  and  as  the  cliff  wastes  back  the 
ition  is  constantly  undergoing  slight  changes. 

At  the  head  of  these  notes  will  be  found  a  list  of  the  papers 
own  to  me  which  refer  to  this  section.  The  most  detailed  account 
contained  in  my  paper  (No.  3  on  the  list)  printed  in  these  pro- 
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ceediiigB  for  1882,  which  inclndes  a  drawing  to  sc&leand  adwriptimi    I 
of  the  cliff-Bection  for  910  yards,  conunenclng  at   tUe  harbnar,  aid    | 
working  southwards.    If  tha  foIdiog-pUte  of  that  paper  be  reimA 
to,  the  eection  shown  iu  this  photograph  will  be  found  about  m  indi 
to  the  left  of  the  large  reference  letter  C. 

There  ia  a  few  feet  of  boulder-clay^ the  "  upper  purple  bonlda- 
r,lay  " — at  the  fuot  of  the  cliff,  but  thia  beia;{  covcre-l  witli  ulift 
especially  on  the  left  side  of  the  phf>to;j;raph.  is  not  ff«ll  rfiftwo. 
Patches  of  talus  also  obscure  the  beJding  of  llis  s.inils  hatJ  aai  tlwm 
throughout- 
Above  the  boulder-clay  there  is  a  rough  irregular  glacial  pawl 
(notviitible  in  the  photograph)  which  is  oft«ii  curiously  contorted  ul 
inteniiiiigled  with  the  cUy. 

The  rest  of  the  section  is  composed  of  the  fincly-broiEtaud 
"  warpa  "  and  samb  with  a  little  small  ^vel,  which  stand  oat  m  t^ 
ID  the  picture.  It  will  be  noticed  how  these  be<U  curve  over  l^ 
boss  of  bonlder-clay  on  the  right-hand  side  of  the  picture,  ami  in  tbii 
way  ihey  often  fill  up  irreguUrities  iu  the  surface  of  the  lower  bnk 
In  some  places  they  are  beautifully  ripple  marked,  but  this.  tIioiij[b 
it  may  be  traced  here  and  there,  is  not  sn  ivoll  ^5lnwn  m  lliis  pn  "f 
the  section  as  elsewhere.  Near  tlie  tup  of  tlie  clilV,  e>iieei:illy  on  ih' 
left  side,  it  will  be  seen  tliat  the  beds  are  puckered  ami  tni-tti  u-  ^' 
by  contortions.  This  di.stviibauce  is  very  peculiar,  and  Mr.  ihkyn- 
has  sviggested  (sujira  •■it)  thai  it  may  in  some  cases  be  due  ro  m-'ifwr'' 
cone  ret  TO  nary  action. 

Careful  search  has  failed  to  reveal  any  shells  or  other  t'lyils  in 
these  beds,  but  on  some  of  the  lamiiirc  tliere  are  curious  pitting'  in'l 
markings  that  look  somewhat  as  though  tliey  may  have  liecnuwli 
by  living  creatures. 

For  tlie  whole  of  this  laminated  scries  I  have  slight,  t  1  tl 
name  of  the  "  llilderthorpe  Sands,"  and  it  is  my  opinion  thit  tie 
l)eds  arc  of  fresh  w.iter  origin,  aud  have  been  ilcpi 'sited  in  i  !  all 
lake  or  estuary  by  tlie  waters  of  a  river  coming  down  fror  t!  la 
wold  vallej',  at  a  period  closely  following  up<3n  the  retr  it  il 
ice-sheet  wldch  spread  out  the  boiddcr-clnys. 
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»ir  THE  FOSSIL  FRUCTIFICATIONS  OF  THE  TORKSHIBB  COAL  MEASURES. 

BY  WILLIAM  CASH,   F.O.S. 

No.  1.  Calamostachys. 

The  fructifications  of  the  fossil  plants  of  the  Coal  Measures  are 
f  great  interest  to  the  botanist,  whether  studied  from  an  evolu- 
ionary  point  of  view,  or  simply  as  guides  to  the  classification  of  the 
lant-remains  with  which  they  are  usually  found  associated ;  and 
Diie  of  them  are  more  interesting  than  the  small  cone-like  fruit 
>ikes  so  well  known  to  palceobotanists  by  the  generic  name  Calamo- 
aehys. 

The  coal-measures  up  to  the  present  time  have  yielded  to 
K>logists  no  remains  of  plants  referable  to  the  large  group  of  true 
>wering  plants  (Angiosperms),  for  the  Scotch  fossil  Pothocites 
'anionic  which  is  often  quoted  in  text  books  of  geology  as  an 
:ainple  of  a  fossil  dicotyledonous  plant  nearly  allied  to  the  recent 
ums,  had  its  supposed  systematic  position  questioned  so  long  ago 
\  the  year  1874,  by  Professor  W.  C  Williamson,  F.R.S.,  and  his 
ews  have  since  been  abundantly  justified  by  the  researches  of 
[r.  Robert  Kidston,  F.G.S.,  who,  with  fuller  material  at  his  command 
IS,  in  the  Annals  and  ilagazine  of  Natural  History  for  May,  1883, 
emonstrated  that  Pothocites  is  the  fruit  of  Bornia  (Archieocalamitea) 
idiaici,  Brogu.,  or  of  a  closely  allied  species  of  the  same  genus. 

With  the  exception  of  some  spores  and  a  few  examples  of  the 
lycelium  of  a  fungus,  the  whole  of  the  carboniferous  flora  is  probably 
estricted  to  what  modern  botanists  call  the  Arcliegoniatoi ;  since,  in 
he  presant  state  of  knowledge,  they  may  all  be  referred  to  either  the 
vascular  Cryptogams,  or  to  the  Gymnosperms. 

Twenty-five  years  ago  the  fructifications  of  the  coal  flora  were 
mown,  almost  without  exception,  either  as  casts,  by  the  impressions 
)f  plants  from  iron-stone  nodules  or  from  shales,  or  by  still  more 
mperfect  examples  found  in  the  grits  and  sandstones. 

During  the  last  two  decades,  however,  the  exploration  and  study 
)f  the  calcified  fossils  of  the  Halifax  Hard  Bed  Coal  in  Yorkshire,  of  the 
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e^iiiivalent  bed  at  Oldham  and  elsewhere  iu  Lancashire,  of  the  Sff«A 
bciis  at  Laj^EMi  Bay  in  the  inland  of  Arrau,  at  BtinilUlani  b  ' 
Pifesliire,  i)f  tlie  coal  measures  of  'U'estphalia,  of  Momvia,  and  of 
Barnat  in  8,  Hungary,  as  well  as  of  the  silicifieJ  Hpuciiaeos  ffm 
St.  Aiituu  and  St.  Etienne  in  France,  have  }-ielded  rich  (Uid  prenoiu 
mitterial,  which  has  thrown  a  flood  of  light  upou  an  eircedin^y 
difficult  department  of  patteobotany,  for  it  was  only  when  the  deliciW 
organs  of  fructification  were  discovered  with  their  minutest  ainicluni 
intact  that  the  conaequeat  rapid  advance  in  our  knowledge  of  tin 
department  hacame  possible- 

In  Yorkshire,  through  the  euergeUc  and  intelligenl  labeun  d 
Messrs.  Biuun,  Butterwortli.  and  Spencer,  many  interesting  fonnilui»« 
baen  discovered  and  dQScribe<i.  aad  especially  by  the  long-continafd 
and  invaluable  resenrches  of  Dr.  W-  C.  Williamson,  has  this  depui- 
ment  of  palieobotiny  been  agaia  and  O^in  enriched. 

The  chief  fossil  fructifications  of  the  Yorkshire  coal  niMiaw 
are  Lepidostrobi  or  fruit  cones  of  Lepidodemiron  of  several  speati. 
the  true  fructification  of  Calamities  (Williara.son  :  Memoin  of  tlf 
Literary  and  Phil.  Society  of  Manchester,  1869-70.)    Bnwui«iit» 

fVolkmnniii^i     n:^w^;oui,    ]n-,l.:iVJv    tho     fmh     „f     .\=r uh'.iii.- 

(Williamson:  Jlemoir:*  (jf  the  Literary  au-!  I'hil.  .Soi-i.'i.i- .>f  .^la.i 
Chester,  1870-7].)  Several  sporangia  of  forn«.  and  the  imn  ■■! 
numerous  Uyniuospermoiis  plant-:,  ((.'.ardincarpoi],  Lml'l'uj-I'H'' 
Trigouocarpou,  &c'.)  In  adililion  to  thiwj  imw  eimmenitcil  iIjit^;  -'' 
many  sporccases,  A-c,  (Sporocarpnn,  Triiinianu,  Zygo^^jiDritw,  ii-' 
which  are  as  yet  of  dpuhtful  atlinities. 

The  state  of  pre.iervatii>n  in  which  tliose  fniotilications  ■xcut  i^ 
very  remarkable,  the  cells  of  which  tlie  or-,'a[ii.sms  are  buiW  uplia^t' 
been  infiltrated  with  transparent  cirbonate  of  lime,  the  oell-inil'j 
have  been  niiiieratised,  anil  wjien  the  fussils  are  found  fairly  free  froa 
iron  pyrites,  they  may  be  cut  hy  the  aid  of  the  laiiiiary's  hIiol-I  iiiu^ 
slices,  which  can  be  attached  by  ciinada  balsam  to  slips  of  ]t:l;t---,  uiii 
then  ground  down  sulhoicntly  thin  and  transparent  I'^r  iiiii.T.'- 
copic  e.\aniinatii>n  ;  under  a  low  mngnifyin^i  power  lliey  di?iilay  nil 
details  as  perfectly  as  .sections  cut  from  a  living  plant,  and  iiiuk-i  ili': 
•"gher  powers  are  seen  to  exhibit  a  perfection  ofstructure  even  in  iheir 
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■Binntest  parts,  which  is  not  only  highly  instructive  but  also  exceed- 
inf^y  beautiful  to  look  upon;  to  quote  the  exclamation  of  the  late 
Charles  Darwin  on  his  first  acquaintance  with  these  coal-plant  micro- 
preparations,  "  It  is  marvellous  to  see  structure  so  admirably  preserved 
for  so  many  ages.** 

The  Yorkshire  localities  for  these  fossils  with  minute  **  structure 
80  admirably  preserv-ed,"  are  the  pits  where  the  **  Halifax  Hard  Bed 
Coal"  has  been  worked,  these  may  be  studied  all  along  a  line  parallel 
with  the  outcrop  of  the  lower  coal-measures  extending  from  north  to 
south  by  Leeds,  Yeadon,  Denholme,  Holmfield,  Sowthowram,  Halifax, 
Elland,  Huddersfield,  Hepworth,  Penistone,  and  Hazlehead  near 
Sheffield.  A  portion  of  the  Lancashire  bed  known  as  the  "  Upper 
Foot  Coal,"  occurs  near  Saddleworth,  on  the  Lancashire  border  of 
the  county. 

The  Hard  Bed  or  Ganister  coal  may  be  readily  recognised  and 
traced  over  the  whole  coalfield,  it  lies  on  hard  ganister  underl}'ing, 
which  there  is  usually  a  bed  of  fire-clay  :  the  roof  of  the  bed  of  coal 
is  generally  composed  of  a  dark  shale  containing  fossil  shells 
(Goniatites  Listeri,  Orthoceras  Stienhaueri,  Aviculopecten  papjrraceus, 
and  other  marine  shells.)  The  coal  itself  and  the  superimposed 
shales  often  contain  calcareous  nodules  with  included  fossils,  the 
nodules  in  the  coal  known  locally  as  coal  balls,  generally  contain 
plant  remains  with  the  minute  structure  sometimes  beautifully 
preserved  but  often,  alas  !  spoiled  by  the  large  quantity  of  contained 
iron  pyrites. 

The  order  of  superposition  of  the  ganister  group  is  given  in 
"  The  Geolog}'  of  the  Yorkshire  Coal  Field :  Memoirs  of  the  Geological 
Survey."    London,  1878,  as  follows  : — 

[The  average  thickness  in  feet  of  the  various  groups  on  the 
south  are  given  in  the  left-hand  margin  and  those  of  the  north  in 

the  right-hand  margin.] 

8..  N. 

Feet.  Feet. 

The    Elland    Flagstone. 

540  -^      Measures    with   irregular  Sandstones  and    ^  360 

thin  Coals. 
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to  shave  a  Bolemn  priest.  The  atone  is  n(  blueisb  grey  sinoe,  * 
nil  inch  in  thickiips*.  tlmugli  threi>  long.  There  were  al«n  crnm 
bnn«  iiistrntiieiita  montly  decayed  to  ashes,  the  euJa  of  which  tm 
boretl  through  the  wiiue  siae  of  holes  as  tli©  lance  ami  stone  we.  I'm 
unknown,  tapering  like  a  Ijodkin  to  the  end  quarter  of  an  iuch.  Fi« 
^ome  further  but  iincertaia  discoveries  and  obje»?ts  see  p.  56i-  Fw 
such  objects  and  there  benriug  see  Kvau's  Stone  Implements,  pp.  ITl, 
187,  Ac.  &c. 

For  n  somewhat  similar  discovery.  James  Wardle.  Deputy  To« 
Clerk,  Lued^,  registers  tliat  of  a  British  urn  in  1745,  dug  Hp  in  a  fi*H 
lit  the  top  of  Briggate,  Leeils,  about  a  feet  deep.  It  roDtainel 
calcined  bones  and  a  stone  hammer  (size  and  weight  not  given),  brt 
fortunately  drawings  were  preserved,  and  figured  by  Wardell  id  bit 
Antiquities  of  Leeds,  1853,  plate  1.     The  urn  wn-s  of  nide  fomuliui^i 

and  imporfeotiy  buried,  omainentfid  in  the    usual  British  n 

with  encircling  rows  of  indentations.  The  iim  was  ahuut  la  incliat 
in  height,  mouth  upward,  covered  by  a  stone.  The  whole  Uka 
possession  of  by  Aid.  Denison,  the  owner  of  the  field,  and  now 
pletely  lost. 

'i'lic  uru  !i]i]ipai-s  iu  I)r>tli  s1i:itie,  -ia-,  and  oninin-^ntalinii  to  be 
nut  unconiniou  in  Yorkshire,  nnd  the  liainincr  is  similar  to  im 
others,  which  :\lr.  Wardoll  had  in  his  colloctiun,  wbich  I  pnn-h.iw-l  in 
IHOO,  and  transfenvd  to  the  Corporjuion  of  Leeds,  1^*82. 

In  the  yi!ar  1 70U  Thore.^by  re;,' inters  "  the  digging  up  of  live  or 
six  brass  iiiHtriiments  ploughed  up  in  Br.inihain  moor  by  the  servanii 
of  John  Ellis,  of  Kidd,  Ksq.  They  are  of  different  sizes,  from  liuk 
more  than  3  to  4j  inches  in  length,  and  from  I  to  2i  in  breaJtb. 
Tbey  are  soniewhat  in  form  of  a  wedge,  from  a  thin  .sharp  edge  to  ll 
or  2  inches  at  the  thicker  end,  where  they  are  hollowed  to  put  upon » 
shaft,  each  having  an  car  or  loop."  This  is  a  common  form  of  bronie 
.socketed  celt,  of  which  I  ti-an.sferred  several  to  the  Leeds  public  collec- 
tion. 

Thoresby  also  figures  another  and  earlier  (?)  form  of  bron  ecelt. 
dug  np  in  the  grounds  of  Ambrose  Piuisey,  of  Bolton  juxM  Belltmi, 
E.sq.,  whilst  making  a  fence  near  the  moor,  now  called  .Monuebeiiis. 
Tliis  is  7  incites  long  and  ai  broad  at    the  c<lge,  which  is  pljwJ 
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jremost  for  executiou,  aiul  is  yet  sharp  aud  pierciug.  A  wooden 
tern  was  fitteil  into  a  hollow  on  each  side  of  it.  See  Ducatus,  p.  565. 
ereral  similar  are  in  my  collection  found  near  Leeds,  Morley,  itc. 

Thoresby  also  figures  a  flint  arrow-head  of  the  ordinary  size, 

ffbed  and  tanged  edges  being  serrated,  aud  a  spoar-head  which  he 

pire^i  about  2  inches  long  smoothe.     He  says  the  latter  was  dug  up 

a  field  besides  Adel  Mill,  a  Roman  station.     His  tendency  was  to 

tribute  all  these  to  lioman  times  and  uses. 

Thoresby  figures  a  shield  (which  I  think  to  be  British)  as  Roman, 
th  a  good  description  of  its  construction  ;  but  giving  neither  tmie 
>r  place  of  discovery,  p.  56-3.  (Very  similar  have  been  found  in  the 
liames). 

In  1776,  continuing  somewhat  in  the  order  of  time,  1  direct  atten- 
3n  to  the  remarkable  find  on  Mixeuden  Moor,  near  Halifax,  given  by 
Tiitaker,  in  his  Loides  and  Elmete,  p.  373.  The  plate  showing  the 
its  is  an  exquisite  production  of  art,  but  that  such  a  collection 
ould  be  found  altogether  as  describe  I  is  utterly  incredible.  For 
lanting  that  which  he  calls  the  hone  or  whetstone  aud  beautiful  brass 
elt  may  be  with  the  gouge  British,  the  maul,  aud  the  three  arrow- 
leads  are  Canadian.  Whitaker  appears  to  have  had  them  in  1816. 
yhat  has  become  of  them,  or  where  and  what  they  are  is  deserving 
f  more  than  usual  attention 

For  a  find  of  British  sepulchural  urns,  near  Halifax,  see  "  The 
lemains  of  Antiquity  of  Yorkshire,"  Leeds,  1855,  p.  26,  by  F.  A. 
jeyland,  of  Halifax,  who  may  be  still  referred  to.  In  the  same  work, 
ee  account  of  a  British  Barrow  ajid  contents,  by  Mr.  Proctor,  of 
fork,  p.  38.  Also,  the  discovery  of  a  British  Dagger  and  Boat,  p. 
19  ;  and  a  British  Barrow  aud  contents,  at  Worsborough,  by  James 
^ardell,  p.  57  and  75,  I  purchased  the  objects  discovered  about 
.854,  and  they  are  now  in  the  Leeds  public  museum.  The  discovery 
>f  bronze  celts,  p.  64.  "Account  of  the  discovery  of  British  remains 
►n  Baildon  Common,"  p.  87.  This  book  is  well  worth  examination,  on 
x^count  of  its  reports  of  pre-historic  discoveries.  In  the  Philosophical 
lall  Collection  at  Leeds,  are  several  bronze  celts  found  in  Yorkshire. 
)ne  well-formed  basalt  celt  is  given  as  found  in  School  Close.  In 
870,  while  forming  the  North-Eastern  Station  at  the  top  of  School 
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(.'luse,  when  iTossiiig  the  coiirsu  of  the  Rivor  Aire,  the  wi>rkm«B  ' 
DiK^nvered  a  sgries  of  bisck  oak  ptle«  deep  in  the  river  bed,  toj 
a  trorkmin  found  a  slone  obje<;t  3  iq.  long,  2)  in.  hni«l.  U  Imlu  J 
like  an  Iriah  lake  net  sinltur,  fctrmed  fnnn  a  uaed  up  hammei.  For  I 
a  fiirttier  awount  of  firidfl  of  bronze  eelta,  see  a  (laper  pubH^edbf  \ 
tlic  Yorkshire  Geological  and  Polytecbnical  Soeiutj-.  1881. 

About  1S70  a  well-foniHti  atag-Lon.  pick -axe  was  dug  up  in 
tirore-road.  Ukley,  about  15  feet  dccp^  This  has  similar  featimi 
showing  use  to  those  found  by  Canon  Greenwell  at  Grimc'i  Onnt. 
Norfolk. 

About  that  time  Mr.  Joseiih  Lund,  di^gioj;  in  his  garden,  oa  ^ 
iiige  of  ihe  moor,  turned  up  a  welt-formed  thumh-ftiut  about  I(  in. 
diamcttsr.  It  is  round  and  tiucly  flaked  at  the  edge.  A  similar  mt 
was  found  by  Sir.  Dresser  in  his  garden  at  Adet.  Both  are  perfwt 
Flint  Sakea  are  not  aiicDmutou  upon  Ilkley  moor,  but  arruw-beaJ  tod 
other  form.'*  though  occasionally  found  are  very  rare.  Mr.  P.  W.  Fiwo. 
of  Ilkley,  has  a  smalt  collection.  Flint  is  not  native  at  either  Adelfir 
lOdey.  The  wolds,  aome  50  or  80  miles  off,  are  the  nearest  Sim  £dda  l 
At  Adel,  between  1865  and  Xeia,  a  large  series  of  tlintrflake*,  wdt*  1 
fi.nufd  arnnv-lifiidii,  -n-;iiiers  and  oliiiT  imiJeui-iit-  w.'r.>  di-riivn-l 
at  the  Adel  Kefonuatory  by  ymiHis  «Iloil  -  taking-  in  "  (lie  mu-h  mwr 
liiud.  Mo.st  of  the  .ii-tick;<  went  to  the  Leeds  Philo.i.i.liical  Mu.emi) 
where  they  istill  are  ;  I  obtained  .■some  ;  among  which,  in  137S.  niif'' 
well-detiiieil  core,  a  body  fioiii  which  flakes  and  arrow -lie  ails  nm 
struck.  TJiese  are  in  the  Leeds  Public  Museum.  Tlie  whole  i\-  v( 
these  flint  finds  at  Adel  centered  about  one  high  stone  (still  tliereV 
as  thougli  it  were  the  workshop  of  the  manipulator,*.  This  area  Winf 
pretty  well  clearetl  of  flint ;  few  or  none  are  now  di,-.o.ivered. 

from  Rombalds  Moor  to  Adel,  and  so  on,  east  to  the  Vale  nt 
York,  a  line  ot  high  moorland  runs  to  Moortown,  Sliadnell 
and  Bai-wick.  Along  this  line  a  number  of  iire-historic  disoovt'rit= 
may  be  rcgistereil  within  t!ie  last  ten  years.  There  in  the  KebriiaTp' 
of  187ft,  a  labourer  ditching  in  a  field  between  Potter-Xewlou  au'l 
Moaiiwood,  in  a  ratlior  low  clay  bed,  discovered  a  tine  well-fonnol 
"tone  hammer  head  8J  inches  long,  3i  thick,  and  3i  across  iiead  end, 
"loping  gradually  to  the  cutting  edge.    The  hole  drilled  for  the  shaft  is 
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f|  in.  in  width,  aud  shows  evidence  of  use  at  the  cutting  edge.  This> 
rith  two  others  similar  in  shape,  but  rather  shorter  are  in  the  Leeds 
»ablic  collection.  Mr.  Wardell  obtained  the  two  latter  on  the  east 
oast,  the  granite  one  at  Scarborough,  and  the  other  bassalt,  out  of 
isk  Dale,  between  1850  and  1856. 

About  two  miles  east  from  the  Shadwell  Refonnatory,  a  beautifully 
brmed  stone  celt  was  turned  up  in  ploughing  about  1881-2.  It  was 
taken  possession  of  by  the  governor  ;  when  leaving  he  took  it  with 
kim.  It  measures  about  4  inches  in  length,  was  about  2  inches  thick, 
iuid  a  round  smooth  cutting  edge  2i  inches  across,  and  tapered  wedge 
shape  to  the  end.  Similar  forms  are  figured  by  Evans  in  Nos.  51,  52, 
J3,  55,  and  57,  varying  in  size  and  thickness.  In  aline  still  east  about 
i  mile  and  a  half  from  the  Reformator}',  on  the  Roundhay  Park  estate 
if  the  Leeds  Corporation  about  1880,  a  good  form  of  the  bronze 
socketed  and  looped  celt  was  found.  Very  similar  in  shape  and 
ornament  to  those  figured  by  Evajis,  Nos.  184, 166,  &c. 

Again,  about  a  mile  and  a  half,  while  forming  the  front  garden 
bo  the  beautiful  villa  of  Woodbum,  belonging  to  R.  Buckton,  Esq.,  in 
1884,  the  same  gardener  who  discovered  the  last,  dug  up  a  beautiful 
stone  celt,  of  exactly  the  same  fonn  and  t}^e  as  the  one  in  the 
collection  of  the  governor.  It  is  beautifully  aud  symmetrically  fonned, 
but  at  opposite  edges  about  2^  from  cutting  edge,  and  li  from  end, 
it  I  think  shows  sign  of  wedging.  It  is  in  the  possession  of  Master 
Buckton  to-day. 

In  Febniary  of  1887,  I  obtained  a  stone  celt,  4^  in.  long,  and 
8  oz.  in  weight,  the  form,  size,  and  type  of  the  Nos.  18  and  20,  bearing 
the  following  label  : — *'  Early  British  axe-head  found  at  Potterton, 
aear  Leeds,  volcanic  stone  from  North  of  Scotland,  over  a  thousand 
years  old.  (Signed)  Charles  Richardson."  Potterton  is  a  little  hamlet 
near  toBarwi('k-in-Elmete,and  is  about  four  miles  east  from  Roundhay, 
in  a  line  with  the  tliree  preceding  finds,  and  being  about  a  mile  east 
of  the  bronze  find  upon  Bramham  Moor,  as  before  said,  the  whole 
are  in  a  line  from  Skipton  to  Ilkley,  Adel  to  Wetherby,  and  Tadcaster 
and  York.  In  this  line,  from  Yeadon  a  decayed  bronze  celt  was 
exhibited  at  a  local  exhibition  at  Bradford,  1882.  I  have  heard  of 
no  other  bronze  being  found  west  of  Yeadon.    At  Yeadon  at  a  place 
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callo<t  Billing  a  gold  torque  was  found,  registered  by  Mt.  D^anj  ii 
the  Lee^  Geological  aud  Polytechuie  Society's  trausArtioD.^.  Itvuil 
to  the  BritisJi  Museum. 

Ill  A  fiolcl  at  tlie  base  of  Sandall  Castle  a  heaiitiftillv-fnnMl 
wcdjC  l>roux«  celt  was  dug  up  about  18.'io.  It  measures  1  iDCh  id 
leiij^tli,  has  a  good  cutting  olge,  is  slightly  flanged,  and  i»  wB 
patiuated.  This  with  the  Woodnook  dagger,  aud  the  Leedfs  U«n»H 
Ohunvcll,  and  Beeatoii  funis  would  extend  or  wideu  the  line  or  Ml 
from  west  to  east  by  abfmt  three  miles  at  Leeds,  and  five  at  SmM 
The  finds  firom  Uuiislet  aud  Beeston  appear  to  W  along  au  ancital 
track.  The  preceiiiug  1  believe  to  be  all  British,  but  it  is  due  lo 
state  that  iu  this  belt  a  considerable  number  of  Roman  remiuni  lurt 
been  diig  up,  to  wit,  Itoroan  stone  alters  at  Chapeltown  Cbnrdi.  u^ 
atthefrout  of  Mr.  Kitson'sEutrance-hall.Ronudhay,  IS80-1.  Afini 
Roman  lamp  was  picked  up  by  Mr  Maries  iu  the  Gorge  of  Rouudbiy 
Park,  which  lie  sold,  aud  it  is  lost.  A  Roman  house  with  gnod 
tes3elat«d  pavement  was  dug  up  at  Shadwell,  on  the  line  of  tlu 
Roiu&u  road,  (Street  lane  between  Adel  and  Wethert^t,  whidi  is  M 
in  the  museum  at  York,  but  is  not  pre-historic.  \ 

111  th.:  \ixM  thirty  years  t!n>  R.-v.  Itlolirin!  Burrell,  of  StauW 
CJuirch,  near  Waketield,  luis  ohtaiuod  a  iiuLubur  of  flint  Hake?, 
scrnpeis,  annws,  and  other  Hint  impleiuouts  from  the  pIou::!k'i1  tieU- 
of  Stanley  Ferry.  They  are  found  on  tJie  hill*,  the  valley  biia^' 
evidently  a  lake  iu  hi.itoric  periods,  iu  wJiicli  the  finds  of  a  Briiisli  live- 
boat,  and  the  liiiest  bronze  dagirer  tliat  1  have  ever  seen  were  lU.iJe. 
i^ee  description  and  cuts,  p.  39,  "  Remains  of  Antiipiity  in  Yorkshire, 
Leeds,  1855," 

Mr.  Bnrrell  obtained  from  a  gravel  hill  iu  Mr.  Calvcrly's  park. 
Oulton,  an  uudoubted  British  food  ves.sel  from  a  child's  grave  h  i- 
pierced  at  the  sides. 
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ON   PHOTOGRAPH   OF  CLIFF-SECTION   AT  HILDERTHORPB. 

BY  0.   W.   LAMPLUGH. 

List  of  some  works  Id  which  the  section  has  been  described,  or 

ierred  to : — 

Phillips,  J.  *  Geology  of  Yorkshire  '     3rd  ed.  Part  L,  p.  82. 

Dakyns,  J.  R  *  Glacial  Beds  at  Bridlington,'  in  Proc.  Yorkshire 
Geol.  and  Polyt.  Soc     Vol.  VII.     Pt.  II.  (1879),  pp.  125,  126. 

Lamplugh,  G  W.  *  Glacial  Sections.  Pt.  II,,*  in  Proc.  Yorks. 
Geol.  and  P.  Soc.  Vol.  VIII.  Pt.  I.  (1882),  pp.  27  to  38,  with 
drawings. 

Lamplugh,  G  W,  *  Glacial  Sections.  Pt.  III.,*  in  Proc  Yorks. 
Geol.  and  P.  Soc.  Vol.  VIII,  Pt,  II.  (1883),  p.  241  and  251. 

fe'iT' }  'ss-  f.s;:  p.  ■.?  "~'°^ "  '"*^" 

Reid,  Clement.  Survey  Memoir.  *  The  Geology  of  Holdemess  * 
(1885),  p.  73, 

The  photograph  issued  with  this  year's  proceedings  is  of  a  fine 
jtion  in  cross-bedcled  himinated  sands  and  sandy  clays  in  the  cliff 
Hilderthorpe,  near  Bridlington  Quay. 

The  place  is  about  300  yards  south  of  Bridlington  Harbour,  just 
yond  the  sea  defences,  where  there  is  an  excavation  for  sand  at  the 
p  of  the  cliff,  as  ^own  in  the  upper  right-hand  corner  of  the 
otograph.  The  height  of  the  cliff  at  this  point  is  about  45  feet, 
t  a  short  distance  to  the  riglit  there  is  a  rather  sadden  ftiU  of  the 
ound  to  about  20  feet,  whereupon  the  character  of  the  section 
anges  entirely  (as  may  be  seen  on  referring  to  the  paper  No.  3  of 
e  above  list). 

The  sea  is  encroaching  very  rapidly  upon  this  part  of  the  coast 
iC,  the  loss  between  the  years  1872  and  1882  having  been  at  the 
erage  rate  of  15  feet  per  annum,  and  as  the  cliff  wastes  back  the 
ition  is  constantly  undergoing  slight  changes. 

At  the  head  of  these  notes  will  be  found  a  list  of  the  papers 
own  to  me  wliich  refer  to  this  section.  The  most  detailed  account 
contained  in  my  paper  (No.  3  on  the  list)  printed  in  these  pro- 


LAJfTLCSB:  CUFf-SBCTIDS  AT  HIU>EHTUOftFE. 
»&K  IftSS,  which  tncInilnkdniwiDg  tAv^nle and  adewiptinn 
•f  lia  cGff^ectias  for  910  yudi,  commeucing  at  the  liuiwuT.  uiJ 
iiitiit  MOdivti^  K  the  foVUng-plate  of  that  paper  b«  KtrTii 
•a,  ifae  aactioa  ihowB  in  this  photagmpb  will  be  found  about  an  loc^ 
to  tha  kA  of  the  bife  nfsrenoe  letter  C. 

Tte*  it  •  f«*  CbK  of  boulder-cUv — tlw  "  upper  pnipie  baulda^ 
dsf  *— •&  tb«  foot  of  tlie  cliff,  but  tliU  being  t:oTered  trith  ulns, 
r  Ob  tlM  laft  aide  of  the  pbttto^npS,  i«  not  wi;1l  «ha«iL 
•  of  taltt*  abn  Dbscani  ibe  beidiug  uf  cb^  s.-u)ds  bare  and  tiien 


AboTB  Iskt  bonk)er<U]r  there  is  a  rough  inrgular  gUcitd  gnnl 
(km  TinUs  IB  the  {diMagtsph)  which  is  often  curioualycoiitnrudiBd 
■Btmain^ad  with  Um  ck]r> 

TIm  twt  of  iho  aoctiou  u  owuposeJ  of  tlie  fiuelj-laminltil 
"mops*  tad  8ka& with s little  small  KT»Tel,  which  stand  not  n nfi 
ta  dw  petan.  It  will  be  ootioed  how  these  beds  ciure  over  th* 
hoea  of  hooUer-cUj'mt  the  rigfat-haad  side  of  the  [ucturc,  and  in  tMt 
■V  ihey  oftaa  Gil  op  in^galaritiea  in  the  sarface  of  the  loirei  bedi 
tm  taut  pbees  thej  an  bMuttfUU)-  ripple  niarkect,  but  this,  tbgn^ 
it  m-iy  be  trv-ed  here  and  tbirc,  i-i  T'I!  *■>  vrel!  Aiiwr  in  tbts  ji^rT  "f 

loii  *irlt\  it  will  l>e  j«u  tliai  tho  W^U  art  i'Ui'kori\l  aii^t  tni-tnl  ;i>  ii 
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THE  FOSSIL   FRUCTIFICATIONS  OF  THE  TORKSHIBB  COAL  MEASURES. 

BY  WILLIAM  CASH,   F.O.S. 

No.  1.  Calamostachys. 

The  fractifications  of  the  fossil  plants  of  the  Coal  Measures  are 
a[reat  interest  to  the  botanist,  whether  studied  from  an  evolu- 
lary  point  of  view,  or  simply  as  guides  to  the  classification  of  the 
it-remains  with  which  they  are  usually  found  associated ;  and 
e  of  them  are  more  interesting  than  the  small  cone-like  fruit 
:es  so  well  known  to  palseobotanists  by  the  generic  name  Calamo- 
hys. 

The  coal-measures  up  to  the  present  time  have  yielded  to 
ogists  no  remains  of  plants  referable  to  the  large  group  of  true 
ering  plants  (Angiosperms),  for  the  Scotch  fossil  Pothocites 
doni,  which  is  often  quoted  in  text  books  of  geology  as  an 
nple  of  a  fossil  dicotyledonous  plant  nearly  allied  to  the  recent 
ns,  had  its  supposed  systematic  position  questioned  so  long  ago 
;he  year  1874,  by  Professor  W.  C  Williamson,  F.R.S.,  and  his 
rs  have  since  been  abundantly  justified  by  the  researches  of 
Robert  Kidston,  F.G.S.,  who,  with  fuller  material  at  his  command 

in  the  Annals  and  Magazine  of  Natural  History  for  May,  1883, 
onstrated  that  Pothocites  is  the  fruit  of  Bornia  (Archteocalamites) 
ata,  Brogn.,  or  of  a  closely  allied  species  of  the  same  genus. 

With  the  exception  of  some  spores  and  a  few  examples  of  the 
elium  of  a  fungus,  the  whole  of  the  carboniferous  flora  is  probably 
ricted  to  what  modern  botanists  call  the  Arckegoniatai ;  since,  in 
presant  state  of  knowledge,  they  may  all  be  referred  to  either  the 
ular  Cryptogams,  or  to  the  Gymnosperms. 

Twenty-five  years  ago  the  fructifications  of  the  coal  flora  were 
«vn,  almost  without  exception,  either  as  casts,  by  the  impressions 
Jants  from  iron-stone  nodules  or  from  shales,  or  by  still  more 
erfect  examples  found  in  the  grits  and  sandstones. 

During  the  last  two  decades,  however,  the  exploration  and  study 
le  calcified  fossils  of  the  Halifax  Hard  Bed  Coal  in  Yorkshire,  of  the 
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equivalent  bed  at  Oliiham  oulI  elsewhere  in  Lanca.shire,  cf  llie  Scuicti 
beda  at  Ln^'ao  Bay  in  the  islaud  of  Arran.  at  Biiruli eland,  is 
Fifeshire.  of  the  coal  mea.?ure3  of  Westphalia,  of  Jlomvia,  utJ  of 
Banikt  iu  S.  Hungary,  as  well  as  of  the  ailicified  specimens  fMia 
St  Autun  «nd  St.  Etienne  in  France,  have  yielded  rich  and  preciou* 
material,  whieh  ha^  throwu  a  flood  of  light  upon  an  exceediii^y 
ilitlicutt  department  of  palicobotany,  for  it  was  oidy  when  the  delicste 
organs  of  fructification  were  iliscovered  with  their  minutest  s.tructura 
intact  that  the  consequent  rapid  advance  iu  our  knowledge  of  ihi* 
department  bjcame  possible' 

In  Yorksliire,  through  the  energetic  and  intelligent  labaun  cf 
Sleasrs.  Binus,  Butterworth,  and  Spencer,  many  interesting  forms  hsTg 
been  discovered  and  described,  and  especially  by  the  long-eon liuusd 
and  invalriable  researches  of  Dr.  W.  C.  Williamson,  has  thisdcpwl- 
ment  of  palfeobotany  been  again  and  again  enriched. 

The  chief  fossil  fructifications  of  the  Yorkshire  coal  meMura 
are  Lepidostrobi  or  fruit  cones  of  Lepidodcndron  of  several  Bpedes. 
the  true  &iictiiication  of  Calamities  (Williamson  :  Memoirs  of  ^ 
Literary  and  Phil.  Society  of  Maucheoter.  1869-70.)  BowraaniW 
fVolkmannia)  Dawjioni,  probably  the  fruit  of  AittT-'iihylliic- 
(Williamson:  .Memoirs  nf  tlio  Liienry  ;,u  1  Phil.  ti-K-K-ty  >-\  .Mn.:- 
Chester,  IS70-71.)  Several  sporangia  of  f(.a-us,  and  tln^  Irui!!  ■< 
numerous  GyiuuiiipL'nuous  pl.iut-,  iCardinoariiou.  L:i^i'Uij>i  nr.... 
Trigouocarpon,  &<.:)  In  ad^liliou  tu  tho.sj  imw  euumeratiid  tin-res:'' 
many  sporeca^es,  -tc.,  (Spontcarpim,  'i'ra'iuari;i,  Zygo,>porito=.  Ao. . 
which  are  a.«  j^ot  of  doubtful  ailiiiities. 

The  state  of  preservation  iu  Hhii'h  tho.^e  fnicliticatioiiS'Vi-uru 
very  remarkable,  the  cells  of  which  tlic  or;,'anisms  are  buih  up  Iwe 
been  intiltrated  with  trausparetit  carbonate  of  lime,  the  cell-w'is 
have  been  mineralised,  and  when  the  fiuiils  are  found  fiiily  free  f^'-1' 
iron  pyrit«s,  they  may  be  cut  by  the  aid  of  the  lapi  lary'.s  u-licfj  iuti' 
slices,  which  can  he  attached  by  Canada  bakam  to  slip.'  nf  ^'b^-.  ^i''' 
then  ground  down  sufficiently  thin  and  transparent  for  wior'- 
copic  exaiiiinatiou  ;  under  a  low  inagnifying  power  they  (li;)il:iy^O 
details  as  perfectly  as  sections  cut  from  a  living  plant,  auil  uulIvi  'l" 
higher  powers  are  seen  to  exhibit  a  perfection  of  structure  evei)  in  il"'" 
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minutest  parts,  which  is  not  only  highly  instructive  but  also  exceed- 
ingly beautiful  to  look  upon;  to  quote  the  exclamation  of  the  late 
Charles  Darwin  on  his  first  acquaintance  with  these  coal-plant  micro- 
preparations,  "  It  is  marvellous  to  see  structure  so  admirably  preserved 
for  so  many  ages." 

The  Yorkshire  localities  for  these  fossils  with  minute  **  structure 
90  admirably  preserved/'  are  the  pits  where  the  *'  Halifax  Hard  Bed 
[!3oal"  has  been  worked,  these  may  be  studied  all  along  a  line  parallel 
«fith  the  outcrop  of  the  lower  coal-measures  extending  from  north  to 
south  by  Leeds,  Yeadon,  Denholme,  Holmfield,  Sowthowram,  Halifax, 
Elland,  Huddersfield,  Hepworth,  Penistone,  and  Hazlehead  near 
Sheffield.  A  portion  of  the  Lancashire  bed  known  as  the  "  Upper 
Poot  Coal,"  occurs  near  Saddleworth,  on  the  Lancashire  border  of 
the  county. 

The  Hard  Bed  or  Gauister  coal  may  be  readily  recognised  and 
traced  over  the  whole  coalfield,  it  lies  on  hard  ganister  underlying, 
which  there  is  usuallv  a  bed  of  fire-clav  :  the  roof  of  the  bed  of  coal 
is  generally  composed  of  a  dark  shale  containing  fossil  shells 
'Goniatites  Listeri,  Orthoceras  Stienhaueri,  Aviculopecten  papyraceus, 
and  other  marine  shells.)  Tlie  coal  itself  and  the  superimposed 
shales  often  contain  calcareous  nodules  with  included  fossils,  the 
nodules  in  the  coal  known  locally  as  coal  balls,  generally  contain 
plant  remains  with  the  minute  structure  sometimes  beautifully 
preserved  but  often,  alas  !  spoiled  by  the  large  quantity  of  contained 
iron  pyrites. 

The  order  of  superposition  of  the  ganister  group  is  given  in 
"  The  Gcolog}'  of  the  Yorkshire  Coal  Field :  Memoirs  of  the  Geological 
Sur\'ey."    London,  1878,  as  follows  : — 

[The  average  thickness  in  feet  of  the  various  groups  on  the 
south  are  given  in  the  left-hand  margin  and  those  of  the  north  in 

the  right-hand  margin.] 

8.  N. 

Feet.  Feet. 

(     The    Elland    Flagstone. 

540  <      Measures    with   irregular  Sandstones  and    ^  360 

(         thin  Coals. 
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Fort.  F«l 

(u  r      Thf  GanUtrr  nr  Hard  Bed  Coat.  1 

I      P 

°      IflO  ■{       ^%  <»■  ''/<■'''"'■  fla'  C'«'  )■  JO 

H  I      Measures  ivilh  middlB  rock.  j 

I  (       Cohmj  or  Soft  Bed  Coai.  J 

I]  ®  I      Cr&wshaw  Saiulstoni?.  Mid  Sofl    Be<l  Kings,   1 

!|  120  <      "r  equivaleut  lueaAtired.  .■  M 

'  {      Thin  Coal  Rtid  rnderclay.  I 

>  Rough  Rock. 

My  friend.  Mr.Jamc*  W.  Davis.  F.LJ5.,  of  Chevinedge, HiUta 
jtiius  tabulates  the  fleriefl  of  lower  c^al  measure  \kA&  in  the  HiHb 
•dutrict.  (See  "  A  Monograjth  of  tho  Morjiliology  and  HUtokigy  8 
.Stigmaria  fiooides."  By  Mr.  W.  C.  Williamson.  LI,D,  F.R3. 
■  Palffiontograpliiad  Society.     Vol.  xi. ,  p.  iv.     Loud,  IsSG):— 

Ft.     In.   Ft,   In. 

,      EUand  Flagrock—Flaga  ...  ...        45    0 

^^^r  Sludea  ...  ...         3£    0 

^^^B  Flags 

200   0 

Sliale  ..  ...  .,.  ...  ...      »0   'I 

Eighiij  Y'lrih  Band  Co'il,  or  U/iper  B^md  C\«ft  \}    i 

Eifflity  3-arda  Band  Rock  ...  ...  ,,,      li   i' 

Black  Shales  ...  ,.  ,*>  " 

Hard  Bfd  B'Ui'l  O.ml  {tWly  eijhl  i/mJs  C.^d)  ...  1    'i 

Shales  with  Ironstone  ...  ...  3.'i   " 

Thiiftj-six:  ynrth  Bund  Cn'il  ...  ...  ...  1    " 

Fire  Clay  or  GailLinl  ...  ...  I    6 

Shale  with  thiu  Sandstones       ...  ..  ...       90    " 

Shale  containing' coucret inns  of  O.irbonate  of  Liuiek 

with  oivciiiif,' of  Iron  Pyrites.  Fnllof  (Joniatite.s,  /         5   '■' 
Nautili,  Orthoccrata,  Xucnl^c,  Aviculopecteii.s.    ' 
Laminated  Shale  with  AviculopectcH       ...  ...        0    4 

Hard  Bed  or  Uanistku  Coal,  containing  concre- 1 
tion3  of  Carbonate  of  Linic  and  Iron  (coaled  i 
aod  sometimes  quite  charged  with  irou-j>y rites),  \         2    - 
containing  vegetable  remains  most  admirably  [ 
preserved  ...  ...  ...  J 
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Ganister  Rock 

Seat  Eartli 

Shale 

Middle  Band  Coal  or  Clt^  G>al 

Middle  Band  Rock     ... 

Shales 

Soft  Bed  Coal 

Seat  Earth  .- 

Sandstone   ... 

Shnle  

Thin  Coal  ... 
Seat  Earth  ... 
Rough  Rock 


Ft  In. 
1  0 
5    0 


EUand  Flag  Book. 


Afd*  Band  Goal. 


4?  yuda  Band  OoaL 
36  jaida  Band  Coal. 


MiJdle  Band  OoaL 
Anthraooata  Bed. 
Soft  B«d  CoaL 


Fig.  1.     Seotdon  in  Lower  Uoul  MeBanra^  Beaoon  Hill,  Halifax. 
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tlBiine  Bede  with  "  Baum  Pota."  ccnuiiiics 
GoniatilcA,  Ksntiliu,  Ortbootfui,  AncnJi' 
pecten,  and  oocnrkmall;  fosfil  wooil 


Tlntd  Bed  Coal,  with  "  Cu>1  <: 
tain  in  g  remDins  of  pluitH. 


o.    Gaii{Bi(>r  Rock  onii  Sent  Enrtb 


1^1 

^H  Fig.  S.     EnlargHd  lection  ol  the  Hurd  Bed  CoelL 

"■  Mr.  Janiea  Speucer,  of  Halifax,  wlio  tins  devoted  many  )(«so{ 
his  life  to  tlie  entl\usia5tic  study  of  tht  lower  cosi  measiirea  ami 
their  fossils  and  added  several  new  forms  to  our  loral  fosal 
has  kindlj'  placed  at  my  disposal  for  publication  a  diagiam  uiJ 
description  of  a  typical  section  of  the  measures  found  in  Bcvuo 
Hill,  nuiir  HtilifMX. 

sectimi  .,f  Bencod  Hill  on  tht;  Ea^t  -f  IhWhx.  «ilU'iv.'^ 
of  the  succcs.*iuu  of  the  dift'ereiit   l.u'd^  imlii)'"-!ul'  tii- 


■■  The 
good  idea 
groiiji. 


;  the  hill  there  is  the  vahiahle  snudstoue  picl;  kii"«ii 
as  the  KUaud  flagstone  wiiich  is  ex  ten  lively  quarried  all  aroiiii'i  I'l* 
oiitorop  of  the  coahield  from  Lee<ls,  hy  Bradford  to  Ihilifnv  ^i"'' 
thence  to  Ellaiid,  Iliiddersfield  and  Peiiistone.  I'lidirKiiij  t!i; 
llag-i-ofk  ill  desoeJidiiift  "nler,  tliere  are  l-'O  feet  of  shnio  .inil  r,i^. 
then  the  KO  yards  hand  coal,  which  i*  only  about  G  inobei  in  lliiil^ii'-'- 
then  100  feet  of  shales  and  ra;,',  folloued  liy  t!ie  48  y.n-.U  li:iii.l  ■■'>:'■ 
of  about  10  inches  in  thickness,  then  36  feet  of  ,*!iale.-i.  follm^ii  I'V 
the  31)  yards  band  coal,  having  from  3  to  4  foet  of  ^oat  eartli  iitnirt 
it.  ivhich  forms  one  of  the  mi.st  valuable  lire-clays  in  the  n.^i-hl-i'Mi- 
hood)  tbeu  follow  about  lOOfeet  of  shales  gi-adiially  nier^'iriLM. 'n;iiil- 
the  base  into  fossiliferoiis  marine  strata,  then  come  about  8  or  Iiiftvi 
°^  shales  highly  chitrged  with  calcareous  nodular  concretions.  loi.>alIy 
j™own  aa  baum  pots,  generally  coated  with  pjTites,  and  coutaiiiinj 
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rich  and  varied  assortment  of  marine  fossil  shells,  such  as 
Dniatites,  Nautili,  Orthocerata,  Aviculopecten  and  others,  along 
th  a  few  fish  remains.  Immediately  underiyiug  these  marine  strata 
the  Hard  Bed  Coal,  containing  in  many  places  (for  they  are  not 
liformly  distributed),  tliose  remarkable  calcareous  nodules  locally 
lown  as  coal-balls.  The  coal-balls  are  found  in  the  coal  itself,  and  in 
•me  places  tlie  whole  bed  is  occupied  by  them  with  only  a  little 
imixture  of  coal,  but  generally  they  seem  to  be  scattered  throughout 
le  coal  seam  at  irregular  intervals.  Some  coal  pits  yield  them 
ore  abundantly  than  others. 

The  material  composing  the  coal-balls  consists  of  a  mixture  of 
irbonate  of  lime  and  carbonate  of  iron,  with  iron  pyrites,  calcspar,  and 
ssilised  vegetable  remains.  They  are  nearly  always  thickly  coated 
ith  pyrites,  and  are  often  very  difficult  to  break  open,  an  ordinary 
immer  being  of  little  use  for  this  purpose,  and  too  frequently  the 
hole  ball  is  one  mass  of  pyrites.  In  composition  and  external 
jpearance  they  somewhat  resemble  the  nodular  concretions  which 
icur  in  the  marine  strata  above  the  coal,  but  there  is  a  total 
ifference  in  their  fossil  contents  The  "  Coal-balls  "  contain  fossil 
ants  exclusively,  while  the  "  baumpots  "  contain  marine  shells,  and 
►metimes  fish-remains,  and  occasionally  fragments  of  fossil-wood 
)adoxylon),  which  have  evidently  drifted  into  the  sea  or  estuary  in 
hich  the  bed  was  originally  laid  down  from  some  neighbouring  land. 

The  hard  bed  coal  rests  upon  the  very  peculiar  rock  called 
mister,  which  varies  in  thickness  from  1  foot  4  inches  in  the 
»ighbourhood  of  Halifax,  to  3  feet  in  the  neighbourhood  of 
jnistone.  Underlying  the  ganister  there  is  a  bed  of  soft  earth, 
id  both  seat  earth  and  ganister  are  full  of  Stigmarian  roots  and 
otlets,  while  some  of  the  best  specimens  of  the  ordinary  Stigmarise 
e  met  with  in  the  ganister  rock  About  75  feet  below  the  hard 
kI  coal  the  soft  bed  coal  is  met  with,  and  midway  between  them 
curs  another  tliin  seam  called  the  middle  band  coal ;  underlying  it, 
ere  is  a  valuable  bed  of  fire-clay,  which  is  extensively  worked  in 
lis  district.  Midway  between  the  middle-band  and  the  soft  bed 
al,  there  are  three  layers  of  shale,  wliich  are  literally  full  of 
nthracosia,  separated  by  black  shale  containing  Spirorbis  carbonarius. 
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The  strata  below  the  soft  bed  cool  contains  ootluQ;  rvj 
.otcworthy  ii>  the  Halifax  district,  but  in  the  neighbonAooJ  nf 
ludiiersfiekl  oeoir  what  are  called  the  soft  bed  flags,  and  muAet 
hem  certAiii  layers  "f  i^liale  cotit'aining  fossils  such  as  Avii^Tdopecteu, 
Joniatitea,  aud  some  fish  rcmaios.  At  the  bottom  nf  the  series tta 
■ed  of  coal  atiout  six  inches  thick,  having  under  it  the  u^iuil  wit 
arth,  these  lie  couformably  upon  the  Rough  RocV ." 

Among  the  various  fossil  fruits  vrhich  have  been  found  in  tlir 
'oiil  iMeajmirca  are  Hmall  cones  or  fruit  spikes,  which  vtcrc  i>rig!D»ll)' 
Deluded  iu  Sternberg's  genus  VoUmaniiia,  the  dcfiuitiou  of  thij 
lenufi  is  not  quite  satisfactory,  as  indeed  it  may  he  rised  lo  defflj^tp 
mit  spikes,  Trhich  ore  now  distinctly  referable  to  other  treli-tle&ueil 
:enera.  The  two  fruit-spike.?  exhibiting  structure  in  oiir  Yorkiliire 
neasures,  and  which  were  originally  assigned  to  (he  genris  I'olhiKisfia. 
,re  Vo'/nminiiiit  Daivsoni,  (^Doiomaniles  Dawsoni),  and  Valkmrnvia 
Binnei/i,  (Oalamoslacfigi  Biiineyana,)  These,  along  with  OdmaadaAst 
laahtaiia,  and  Williaiusoii's  "  Trne  Fruit  of  the  Calamities  "  *«  the 
inly  ones  which  I  know  from  Yorkshire  which  contain  stnictnre  wliidi 
:an  be  ascribed  to  Weiss'  group  of  Calam&rite. 

Calamottackya  Binntynna  was  described  by  Professor  (janulbwe 
in  Seein.iu'.s  Journal  of  Botany,  Vol.  V.,  lS(j7,  iti  n  paper  'On  tii" 
Structure  of  the  Fruit  of  Calamities,"  uuih'v  the  name  of  I'./U.  ...-- 
/iiiinf'/i,  wlieii,  from  the  material  then  at  his  oouuu;iud.  lie  d'luliull 
that  it  wa«  a  (nio  Ciiliiniitean  fniit-spiko,  and  in  t'ompaiii^  ii^ 
oifjanisiatiou  witli  tliat  of  the  fniit-spike  ofEEpiisetHni.iie  poiiiteilmu 
their  apparent  identity  of  nrgani^atioji.  In  a  lecture  given  by  tlic 
learned  Profeiisor  before  the  Royal  Institution  of  Great  Britain  ni. 
ICtb  April,  18G9,  he  said  "A  comparison  of  the  fossil  cone  ( r.-//,'niiMiH 
Binneiji),  with  the  fruit  of  Ei[iiisetuin,  exhibits  a  remarkable  a^ree- 
inent  with  every  point  of  importance.  In  the  form  of  the  fruit-boariiii 
leaves,  the  arrangement  and  structure  of  the  sjiorangia.  the  finu 
size,  and  stnictnre  of  the  spores,  even  to  t lie  possession  of  liygn  imeiric 
elaters,  both  fruits  agree.  The  only  dilVerence  is  tlint  in  the  modem 
plant  all  the  leaves  of  the  cone  are  fruit-beariiig,  while  in  tlie  to.-il 
every-  other  wJior!  retains  a  form  closely  approaching  that  of  the 
■lornial  leaf  of  tlic  plant.     As  tiiese  eiiveIoi>  and  protcLt  the  fruit- 
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bearing  leaves,  they  may  be  held  to  give  to  the  fossil  a  somewhat 
higher  systematic  position  than  is  possessed  by  the  living  genus. 
This  superiority  is  further  exhibited  when  we  contrast  the  complex 
structure  of  the  stem,  and  the  free  leaves  of  Calamites  with  the 
fistular  and  sheathless  stem  of  Equisetum." 

Binney  in  his  "  Observations  on  the  stnicture  of  fossil  plants 
found  in  the  carboniferous  strata/'  "  Catamites  and  Calamodendron** 
Palaeoutographical  Society,  London  ;  and  also  iu  his  "  Note  on  the 
organs  of  Fructification  and  foliage  of  Calamodendron  cornmune** 
published  in  1870,  iu  the  *'  Transactions  of  tlie  Literary  and  Philo- 
sophical Society  of  Manchester,  Vol.  IV.,  third  series,"  describes  this 
fruit-spike  and  practically  accepts  the  conclusions  arrived  at  by  Pro- 
fessor Carruthers.  Schimper  in  his  classical  and  famous  work, 
"  Trait<$  de  Palaeontologie  V^g^tale,"  Vol.  L,  Paris,  1869,  also  regards 
Volk/nannia  Bimieyi  as  the  fniit  of  the  Calauiite,  at  the  same  time 
referring  to  his  genus  Calamostachya,  in  which  he  includes  the  follow- 
ing five  species  : — 

Calaraostachys  (Calamites)  typica,  Sch. 

do.  do.  calami tis  foliosi,  Sch. 

do.  do.  polystachya,  Stem. 

do.  do.  Binneyana,  Sch. 

do.  do.  major  (Germ ) 

He  thus  describes  :  Calamostachys  (C'damites)^  Binneyana,  Sch. 
**  Spicis  minutis,  centimetre  1  vix  lougioribus,  amentiformibus ; 
bracteis  e  disco  horizontali  erectis,  imbricatis,  intemodium  paululum 
superantibus  ;  sporangiophoris  iu  quoque  internodio  6  tetraspermis, 
ita  ut  24  sporangia  ibidem  adsint.  Tab.  nostra  fig.  5-10." 

*' Calamodendron  commune  E.  W.  Binney,  Observat.  on  the 
struct,  of  foss.  plants  found  in  the  carbon,  strata ;  Calamites  and 
Calamodendron,  London,  Palseont.  Soc,  1868,  tab.  IV.,  V.,  avec  de 
nombreux  d(5tails  microscopiques." 

"  Dans  des  nodules  de  chaux  carbonat^e  du  terrain  houiller  du 
Lancashire  (Angleterre.") 

"  Les  epis  dont  il  est  question  ici  appartieunent  sans  aucun  doute 
i  une  autre  espbce  que  ceux  que  M.  d'Ettingshausen  rapporte  i  son 
Calamiiea  oommums,  et  que  nous  avous  d^crits  sous  le  nom  de 
Caiavwstachyf  typical 
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i  k  pi  VL.  du  mcBMnic  lU  M.  Bintu>r,  appartiennent  a  tAnii«li\ni 


On  tbe  l»th  Jum.  1673.  Prol^ssar  W.  C.  WiUiamaou  rea<i  hi> 
fiftli  papv  "  Od  the  Or^uiiiatioa  nf  tlw  VossW  Plaoti  tif  Uie  I'oiJ 
TlwMim"  ID  whiel)  be  iliicnsjea  "  the  reUtions  subsisting  Wln«o 
cMtwn  ■tcon  deacribtd  bjr  biro,  mhI  th«  unmeroiis  fhiits  lltat  hin 
beat  dwcribeJ  »aA  Ggned  by  vuiwis  observers  nu  pre^-ioas  occ&nont." 
And  b«  lbM«  cotttcnAi  "  tbu  the  only  British  $tn>bilaa,  of  whirb 
tbe  interwtl  orguuntiou  has  hitherto  been  de^rHbed.  thai  tuu>  vr) 
cbinis  xa  he  K|{»de«l  u  the  frtiit  of  Oahnuit^x.  ia  thni  nhtL-li  I 
figuTPtl  in  the  fmirth  Tolunie  of  tb«  '  IVansaetioiis  of  tbe  Maocbeot^t 
lAteniy  uul  Philoeophicsl  Saci«ix<' "  <'"*  eontentiau  unt)  lh«  Pro- 
Eeww's  exp««es«d  riwra  on  the  stnictnre  of  tUia  stnihilTis  have  l»«ii 
voy  ncoitlf  faDr  oonfinued.  ud  wv  liilly  expresse<i  in  hii  ]»>t 
■wiMtr,  "(ht  tbe  tnie  I'nicufiattiosof  Uiet'&laiuities."  Utg-of  Poie. 
Piute  ofG.  ar»i.,  Pt.  XIV.  Phil  Tnw.,  1/mAqq.  18S8.  Tiw 
-IwBcd  PnAaMi's  vinra  «i  ibe  lelation   of  tlie  frnit  s|nke  of 

CiitMruhBrjlM  BiMiieiW'a  tf>  E^tt^am  <ui<l  Calamila  art  thii*  ^iiiiinird 
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Binneyana  upon  the  top  of  a  Calami te,  would  be  as  abnormal  as  to 
sunnount  the  stem  of  an  Equisetum  with  the  strobilus  of  a  Lycopod." 

Weiss  in  his  "  Steinkohlen  Calamarieu,  Berlin,  1876,"  defines 
Calamostdclnjs :  "  With  paniculated  shorter  fruit  spikes,  mostly  with 
separate  tracts  between  which  are  the  fertile  whorls,  consisting  usually 
3f  six  column-shaped  bearers,  each  with  four  sporanzia ;  each 
sporangium  is  attached  to  a  disc-shaped  enlargement  (shield  recep- 
taculum)  of  the  bearer  ;  axis  of  the  spike  solid." 

He  classifies  the  fruit  spikes  of  his  group  Calamarice  in  three 
jections  as  follows  : — 

1.  The  fruit  spikes  consist  of  fertile  whorls  without  sterile 
>nes — Equisetum. 

2.  The  fruit  spikes  with  whorls  of  sterile  strongly  crossed  foliar- 
liscs  (Deckblattkreise),  the  covers  always  on  the  upper  end  of  the 
Intemodes  and  the  fertile  whorls  arranged  alternately  ;  for  example, 
he  small  columns  or  bearers  are  : 

(a)  Exactly  in  the  middle  betwen  two  sterile  whorls,  or  in 

the  greater  distance  from  each  of  the  two  next  whorls 
in  CdJamostachys^  StarJiannularia^  Macroatachya. 

(b)  At  the  base  of  the  interui^des  or  in  the  angle  of  the  discs 

upper  leaf  covers  (Deckblattwinkle)  in  Pabeostachya 

(c)  Discs  at  the  upper  end  of  the  internodes  under  the  leaf 

cover  whorls  (Deckblattwirtol)  in  Cingularla  Iluttonia. 

3.  Finally  fqiiestiouable),  the  sporangia  are  sessile  in  the  angle 
of  the  upper  leaf  cover,  in  Vollnnannia. 

R.  Zeiller  (vdgotaux  Fossiles  du  Ten*aiu  Houiller  de  la  France, 
1880),  refers  Calamostach ys  to  the  Annulari(B^  under  the  name  of 
Bruchnannia^  as  is  evident  from  his  description,  "  dans  ceux  de  ces 
^pis  (Bruckmannia),  dont  on  a  pu  etudier  la  structure,  on  a  reconnu 
des  sporangiophores  dispones  par  verticUks  alternant  aveo  des  verticiUes 
de  brae  tees  sf  Writes." 

Professor  Renault  iuchules  Calamostachys  among  the  EquisetaceoB 
[Cours  de  Botanique  Fossile  (Deuxibme  Annde,  Paris,  1882),  under 
the  genus  Bnickmannia  as  fructification  of  Annularia,  "  incertae 
jedis,"  and  consequently  among  his  Ileterosporous  Equisetacese,  in  a 
later  publication  of  his  (Sur  les  fnictifications  des  Calamodendruns), 


\ 
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ifi  Beemn  tn  take  a  quite  difierent  riew  of  these  fnictiBcations  thni- 
'Lea  Calafodendront,  les  Aithropitus,  certains  AMnipkiillila.  \fa 
Annuliiriie,  &c.,  pr^'Keiilent  ^gidmeDt  leiiis  fmclilicationB  ditpfwcta 
Tune  manibre  aasez  pou  diffwente,  c'eri  a  din  tmitjormt  iq>inma- 
w»/*  aUrniativtmeiit  dt  vertieiUeaftrlil''*:"  be  theu  piw«(xis  to  Xixtm 
Jio  fntit  of  Cahnodendivn,  nuil  after  describing  the  fruit  ?pik*, 
4pi>rangiA  and  spores  concludo^  tliat  "  the  comphcation  of  organiatioD 
jf  the  sacs  contained  in  the  fiiiit  spikes  of  Calamflenilront,  anil  thai 
sf  the  reproductive  bodies  which  they  contain,  bring  us  to  tlo  tva- 
sbiaiou  that  we  have  here  to  do  vritli  pollen  sacs  and  pollen  graiiu, 
Bud  that  the  CalamrnhmiTona  are  phanerogams  by  their  roi^,  iheil 
etemx,  and  their ^ucfi/fco/iom." 

H.  Graf  za  Solms-Laubach  (Einleitung  in  di^  Palaophytologi^ 
Leipsic,  1887),  p-  339,  refere  to  these  views  of  Professor  Renault  :— 

"Quite    recently  Renault,    wlio  formerly  iucludeil  all  theaa 
before  -  mentioned    fruit    spikes    among    Iiis    Asteropliyllites  vA 
Auniilaria;,  has  formed  the  opinion  that  one  part  of  ihom  belongl 
as  male  elements  (mannliche  Bluthen)  to  the  genera  Aiihfo^ 
and  Qala^Hodeiidron,  Calamfxtaehyt  Binntyana  aod   C.  Oiwid  'Sfp 
arc    eKpL'i'ijlly    mentioned    as    f;iiph,   nud   their  i^jiores  are  straigW- 
way  ciillfd  pollen  ^jraiiis.     lie  relics  partly  upon  the  sMiicturi'  of  tlie 
ligueon-;  liwlies  of  the  pith;  partly  upon  the  detailed  csauiiuatii'ii  of 
the  spores,  in  which  he  reeof^uises  an  inner  cell  arrauyeiuoui  of  I'lif 
kind  seen  in  the  pollen  of  t-ordaites.     lie  refers,  by  cujiiiari'ou.  iit 
the  same  time  to  the  tetragonal  arrangement  of  the  spores  to  dio 
tetradie  Angiospcrm  pollen;  then  to  tiie  f^ict  that    similar   tetragons 
have  been  found  in  the  pollen  rells  of  certain    Trvjoiwc-irpohs  a-;  ns!! 
as  of  Giiei'ipm  Iriijuua.     ft  is  dillieult  to  criticise  so  dogmatic  a 
descripfiou,  espeeially  as  the  fundamental  basis  (grnndlagou)  i:i  verj' 
short  and  pi-cliiniiuiry.     However,  I  should  like  to  say  a  few  word- 
There  is  no  analogy  of  a  male  blossom  (niauuliehe  Bliithe)  duisi-'tiiii; 
of  fertile  and  sterile  leaf-whorls.     It  is  not  sufhcient  jiroof  that  v;i 
find  solitary  tetra-s-iKires   in  the  pollen  vessel   of   wind  fertili>eii 
Gymnosperms;  every  cell  wliich  is  smaller  than  the  micropylc  openiii^' 
^'11,  if  it  gets  attached  to  it,  enter  it-     T e trad ically  connected  ,^pore= 
"^re  not  indeed  known,  hut  are  by  no  means  impossible-     The  iimer 
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xly  equally  is  no  proof,  taking  it  as  I  do,  in  spite  of  Strasburger's 
;  explanation,  as  a  rudimentary  prothalliuin.  As  we  know,  the 
3i)ores  have  such  a  prothallium  as  well,  its  more  or  less  strong 
)pnient  is  not  to  be  considered,  and  after  all,  what  is  Renault 
to  do  with  Williamson's  fruit-spike,  containing  macrospores 
licrospores.  It  will  have  to  remain,  of  course,  amongst  the 
lariue  iu  spite  of  its  resemblance  to  Calomostachys  Binneyana, 
nly  criticism  that  remains  is  the  secondary  wood  of  the  spike, 
lus  we  arrive  again  at  the  so  often  mentioned  petitio  principi 
ogniart's  school,  which  makes  so  difficult  to  understand  the 
gs  referred  to/' 

Phough  Calamostachijs  cannot  be  regarded  as  the  fruit  of 
dtes^  nor  as  a  veiy  near  ally  of  our  Equisetum,  yet  in  the 
it  state  of  our  knowledge  of  fossil  botany  we  may  at  least 
ionally  include,  as  Weiss  has  done,  the  fi-uit-spikes  we  have 
erated  in  one  group,  the  Calamarice.  The  only  living  genus  of 
•oup  is  the  Kqnisetam,  and  the  following  table  may  serve  to 
it  the  chief  points  of  resemblance  and  difference  between  that 
and  Calamostachys: — 

Fruit-Spikes. 
e  letters  given  in  the  tirst  column  have  each  the  same  import 

in  all  the  figures). 

Equisetum.  Calamostachys. 

(Plate  28. )  (Plates  22.-27 .) 

hollow  or  fistular  -        solid 
c  Bracts        -        none  -         -       /  twelve  or  more,  double 

/  the    number    of    the 
(  fertile  bracts  and  ar- 
I  ranged  in  alternate  ver- 
ticils with  them. 
ngiophores  -} stalked  peltate  discs,  /stalked   peltate  discs, 

(fertile  bracts)  ^arranged  in  verticils  arranged   in  verticils, 

/  and  in  number  6  or 
more,  always  half  as 
many  as  the  sterile 
bracts. 


^^^H 
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8. 
Fret. 

.V. 

e:            f 

r^n  Ganidcr  or  Hard  Bed  Coal. 

!  '«'\ 

MetwnreB. 

Chj/  or  Middh  Bed  Coal. 

30 

B            1 

Meaaurefl  willi  middle  rock. 

i      I 

Cokwj  or  Soft  Bed  Coa/.                                   J 

"     ( 

Crawshaw  Sandstone,  and  Soft   Betl  l-'lajs.  1 

120  < 

or  eiiiiivaleul    measures.                                    ■  W 

1 

Thin  Coal  and  Underolay.                            ] 

Rough  Rock.                                                         j 

My  frionO 

,  Mr.  James  W ,  Davis.  P.L.S.,  of  Cheviualge, HiHC 

thus  tabulates  the  aeries  ef  Inwer  roal  measure  beds  in  the  HsIfflJ 

district.     (See 

"  A  Monograph  of  the  Moqihologj-  and  HUlalugiol 

Stiguiaiia  ficoides."      By  Mr.  W.   C.   WiUiaui.on,  LI.D,  F.BS, 

PalfflontogTaphieal  Society.     Vnl.  .\L  ,  p.  iv.    Loud.  1886J:- 

Ft     In.   Pi   h. 

Eilaud  Ftagrock— Flags            ...            ...        45    0             ' 

^^^^ 

Shales           .,.            ...         35    0 

^^^^^ 

Flags            ...             ...       120    0 

Shale  

Eiglitg  I'lirds  Bund  Co'il,  or  Upper  H.viJ  Oil 

Eighty  yards  Band  Rock 

Black  Shales 

/lard  Bed  Band  Goal  {Forty  e>',iht  r/,irJs  C-d) 

Shales  with  Ironstone 

Tln'rlij-aix  yari/i  Bund  Cotil 

Fire  Clay  or  Gaillard  

Shale  with  thiu  Sandstones 

Shale  containing  concreti^ms  of  (.'arbonate  of  Liine  ] 
with  coveiiug  of  Iron  Pyrites.  Full  of  Goiiiatitt's,  > 
Nantili,  Orthocerata.  Nucuhu,  Aviculopectens.  ' 

Laminated  Shale  with  Avicnlopectcn 

Hard  Bed  or  Gakistkh  Coal,  containing  coiicre- 1 
tioris  of  Carbonate  of  Lime  and  L-oii  (coated  j 
and  sometimes  quite  charged  ivith  iroo-pyrites),  1- 
containing  vegetable  remains  most  admirably  j 
preseri'ed  ...  ...  ...  J 
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sterRock 

Earth 

'It  Band  Coal  o 

Clay  Coal 

lie  Band  Rock 

?3 

Bed  Coal 

Earth  ... 

stone  .  -  - 

Coal    ... 

Earth  ... 

;hRock 

i»  yuda  Band  Coal. 
3ti  yuda  Buid  Coal. 


ilMl«  Baud  OoaL 
Anthraooaia  Bed. 
SoftBAdOoaL 


Ig.  I.     Section  in  Lower  Uoul  MoMnrei,  Beacon  Hill,  Hali&i. 
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llBtine  BrdB  with  -  Baam  Potc"  oODUinJiil 
OonJalitw,  Kantilni,  Orthooeru,  Atii-nJi* 
peoten,  Bud  oocaiituullj  foaoil  wooi]. 


nnnl  Bed  Cool,  wili  "  Coal  of  Bill*"  con- 
tnfliing  [emaica  of  planta 


Ganintor  Rocb  siui  Se*t  Eartb, 

^H  Fig.  i.     EaUr^fd  section  of  the  Hard  Bed  Coal, 

^    Mr.  Jainea  Spencer,  of  Ilatifa::!,  who  has  devoted  many  y 
his  life  to  the  enthusiastic  study  of  thR  lower  c-otil  raeasutwMJ 
tbeir  foBsila  and  added  several  new  forms  to  our  local  fo^il  lion, 
has  kiodly  placed  at  my  disposal  for  publicatioD  a  diagram  U^  I 
description  of  a  tj'pical  section  of  the  meft-iiires  found  in  Beum  I 
Hill,  iieriv  Halifax.  ^ 

■•Tku-^ecli.nn.f  Boaom  Hill  ..u  tliL>  i::i-l  of  HMit^Li,  »ill.o-' 
good  idea  of  the  siiecesj'ioii  of  the  iljtTereiit  l"\l<  fiiniimsiiii;  tin 
gro\ip. 

fioH-tiiuij  the  hill  there  is  the  viilunhle  sandstone  r.K-ktivOT 
!13  ihe  Elland  flagstone  whiuh  i^*  extensively  qnanied  all  aroiiiM  ili* 
outcrop  of  tlie  coalfield  from  Leed?,  I>v  Bra-iford  ti-  H;iiiln\.  iii"' 
thence  to  Klland,  Hud<ierstield  and  Periistone.  UT»lLTlviii-'  w 
llag-rock  iu  dcsoeJidin<;  order,  tljere  are  1-20  foet  of  -Ijale  :niii  r.i;;. 
(hen  the  Ki»  yards  hand  coal,  svliii-h  i*  only  ahont  G  inclie- in  tliukn- 
then  100  feet  of  shales  and  rag.  followed  hy  the  4fi  \avii,  l.nnil  ■■■■^'' 
of  about  10  in,-lie-<  in  thickness,  tlicn  SC,  feet  of  ?hales.  UUw\  i'>' 
the  3(5  yards  hand  coal,  having  from  3  to  4  feet  of  seat  oartli  ii»l=f 
it,  which  forms  mie  of  the  most  valuable  fire-clays  in  iho  neijlil"'"'- 
hood;  theu  follow  about  100  feet  of  shales  gradually  nicrginift. 'n.''^^• 
the  base  into  fosfilliferoiis  marine  strata,  theu  come  about  S  or  l^'lrt'' 
of  shales  highly  charged  with  calcareous  nodular  concretions,  W.iH) 
"nown  as  bauni  pots,  generally  coated  with  pjTitt's,  and  containinS 
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a  rich  and  varied  assortment  of  marine  fossil  shells,  such  as 
Gohiatites,  Nautili,  Orthocerata,  Aviculopecten  and  others,  along 
with  a  few  fish  remains.  Immediately  underlying  these  marine  strata 
is  the  Hard  Bed  Coal,  containing  in  many  places  (for  they  are  not 
uniformly  distributed),  those  remarkable  calcareous  nodules  locally 
known  as  coal-balls.  The  coal-balls  are  found  in  the  coal  itself,  and  in 
some  places  tlie  whole  bed  is  occupied  by  them  with  only  a  little 
admixture  of  coal,  but  generally  they  seem  to  be  scattered  throughout 
the  coal  seam  at  irregular  intervals.  Some  coal  pits  yield  them 
more  abundantly  than  others. 

The  material  composing  the  coal-balls  consists  of  a  mixture  of 
carbonate  of  lime  and  carbonate  of  iron,  with  iron  p}Tites,  calcspar,  and 
fossilised  vegetable  remains.  They  are  nearly  always  thickly  coated 
with  pyrites,  and  are  often  very  difficult  to  break  open,  an  ordinary 
hammer  being  of  little  use  for  this  purpose,  and  too  frequently  the 
whole  ball  is  one  mass  of  pyrites.  In  composition  and  external 
appearance  they  somewhat  resemble  the  nodular  concretions  which 
occur  in  the  marine  strata  above  the  coal,  but  there  is  a  total 
difference  in  their  fossil  contents  The  '*  Coal-balls  "  contain  fossil 
plants  exclusively,  while  the  "  baumpots  "  contain  marine  shells,  and 
sometimes  fish-remains,  and  occasionally  fragments  of  fossil-wood 
(Dadox3'lon),  which  have  evidently  drifted  into  the  sea  or  estuary  in 
which  the  bed  was  originally  laid  down  from  some  neighbouring  land. 

The  hard  bed  coal  rests  upon  the  very  peculiar  rock  called 
ganister,  which  varies  in  thickness  from  1  foot  4  inches  in  the 
neighbourhood  of  Halifax,  to  3  feet  in  the  neighbourhood  of 
Penistone.  Underlying  the  ganister  there  is  a  bed  of  soft  earth, 
and  both  seat  earth  and  ganister  are  full  of  Stigmarian  roots  and 
rootlets,  while  some  of  the  best  specimens  of  the  ordinary  Stigmaria3 
are  met  with  in  the  ganister  rock  About  75  feet  below  the  hard 
bed  coal  the  soft  bed  coal  is  met  with,  and  midway  between  them 
occurs  another  thin  seam  called  the  middle  band  coal ;  underlying  it, 
there  is  a  valuable  bed  of  fire-clay,  which  is  extensively  worked  in 
this  district.  Midway  between  the  middle-band  and  the  soft  bed 
coal,  there  are  three  layers  of  shale,  wliich  are  literally  full  of 
Anthracosia,  separated  by  black  shale  containing  Spirorbis  carbonarius. 
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The  etrftta  below  tlie  soft  bed  coal  contains  notliiug  tsj  i 
noteworthy  in  the  Halifax  district,  but  la  the  neighbonrlinml  "f 
HiidderBfield  occur  what  are  called  the  soft  berl  flags,  ami  uailci 
theiii  cettftin  layers  of  stiale  coutMiiing  fossils  such  as  .Vviculoperteos, 
Goniatites,  and  »)Die  fish  remains.  At  the  bottom  of  the  sfnti  is  a 
bed  of  coal  about  six  inches  thick,  having  under  it  the  ii"i»l  seit 
earth,  these  lie  coufoi-mably  upon  the  Rough  Rock." 

Among  the  various  fossil  fruita  which  have  bec-u  founit  in  tiic 
Coul  Measures  are  small  cones  or  fruit  spikes,  whii-li  were  ongiBollT 
inchided  iu  Sternberg's  genus  ViAkmanim,  the  definiliim  of  thil 
genus  is  not  quitfi  .satisfactory,  as  iudeed  it  may  be  used  lo  ilesiguab 
fruit  spikes,  which  are  now  distinctly  referable  to  other  welWefineJ 
fjeuem.  'llie  two  fruit-spikes  exhibiting  atnictnre  in  our  Yurbhire 
meiisiires,  and  which  were  originally  assigned  to  the  genua  Fo/isunNW, 
are  Voikmunma  Daivsoni,  {Boimmnites  Dawfoni),  and  Volkwimm 
Blii'ityi,  (CatantosltuiAi/*  Binneyana.)  These,  along  with  CahmttkAv 
Caakeana,  and  Williamaon's  "  'IVue  Fruit  of  the  Calamities  "  »W  die 
only  ones  which  I  know  from  Yorkshire  which  contaiu  stniRture  »hich 
can  be  ascribed  to  Weiss'  group  of  Calamarie. 

Catamostricfiya  RinnKjana  was  described  by  Professor  CMnilJiei' 
in  Socman's  Journal  of  Botany,  Vol.  V..  1S07,  iu  a  paper  "  On  tli'' 
Structure  of  the  Fruit  of  t'ahniitios,"  un^lcr  the  name  uf  r,','im  i.vi 
Biii'if'/i,  ivhen,  from  tlie  inalurial  then  at  his  cuniiiiiinil,  ho  cnui'lii'l'"! 
that    it    w.a«   a    true  Calaniite.Tu  frnit-.spike.  and    iu   ooiiiiiaviii;  ''■ 
orijan illation  with  that  of  the  fruit-spike  of  Kiiuisetiini,  ho  pointed  om 
their  apparent  identity  of  organisation.     In  a   lecture  given  by  llu' 
learned  Profes.'ior  before  the  Royal  Institution  of  Great  Britain  m 
ICth  April,  ISGO,  he  said  "A  comparison  of  the  fossil  cone  { Volhnn'i'ii'i 
Biinteyi),  with  the  fruit  of  Eipiisetuni,  exhiliits  a  remarkable  agree- 
ment with  every  point  of  importance.    In  the  fonu  of  ihe  fniit-beariii:; 
leaves,  the  arrangement  and  structure  of  the  sporangia,  the  fonu 
size,  and  structure  of  tlio  .spores,  even  to  the  possession  of  Uygvimetrii' 
okters,  both  fruits  agree.     'J'lie  only  dilfereuee  is  that  iu  the  modem 
plant  all  the  leaves  of  the  cwq  are  fruit-boaiing,  while  in  the  tW-il 
every  other  whorl  retains  a  form   closely  approaching:  that  of  the 
"wuiaj  leaf  of  the  plant.     As  these  envelop  and  proteit  I  lie  fruit- 
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bearing  leaves,  they  may  be  held  to  give  to  the  fossil  a  somewhat 
higher  systematic  position  than  is  possessed  by  the  living  genus. 
This  superiority  is  further  exhibited  when  we  contrast  the  complex 
structure  of  the  stem,  and  the  free  leaves  of  Calamites  with  the 
fistular  and  sheathless  stem  of  Equisetura." 

Binney  in  his  "  Observations  on  the  structure  of  fossil  plants 
found  in  the  carboniferous  strata,"  "  Calamites  and  Calamodendron" 
Palseontographical  Society,  London  ;  and  also  in  his  "  Note  on  the 
organs  of  Fructification  and  foliage  of  Calamodendron  eornmune" 
published  in  1870,  in  the  "  Transactions  of  tlie  Literary  and  Philo- 
sophical Society  of  Manchester,  Vol.  IV.,  third  series,'*  describes  this 
fruit-spike  and  practically  accepts  the  conclusions  arrived  at  by  Pro- 
fessor Carruthei-s.  Schimper  in  his  classical  and  famous  work, 
"  Traits  de  Palaeontologie  V^g^tale,"  Vol.  I.,  Paris,  1869,  also  regards 
Volkmannia  Binneyi  as  the  fruit  of  the  Calaiuite,  at  the  same  time 
referring  to  his  genus  Calamostachys,  in  which  he  includes  the  follow- 
ing five  species  : — 

Calaraostachys  (Calamites)  typica,  Sch. 

do.  do.  calaraitis  foliosi,  Sch. 

do.  do.  polystachya.  Stern. 

do.  do.  Binneyana,  Sch. 

do.  do.  major  (Germ ) 

He  thus  describes  :  Calamostachys  (C<damites),  Binneyana,  Sch. 
"  Spicis  minutis,  centiraetro  1  vix  longioribus,  amentiformibus ; 
bracteis  e  disco  horizontali  erectis,  imbricatis,  intemodium  paululum 
Buperantibus  ;  sporangiophoris  in  quoque  internodio  6  tetraspermis, 
ita  ut  24  sporangia  ibidem  adsint.  Tab.  nostra  fig.  5-10." 

**  Calamodendron  commune  E.  W.  Binney,  Observat.  on  the 
struct,  of  foss.  plants  found  in  the  carbon,  strata ;  Calamites  and 
Calamodendron,  London,  Paleeont.  Soc,  1868,  tab.  IV.,  V.,  avec  de 
nombreux  d(5tails  microscopiques." 

'^  Dans  des  nodules  de  chaux  carbonat^e  du  terrain  houiller  du 
Lancashire  (Angleterre.") 

"  Les  epis  dont  il  est  question  ici  appartiennent  sans  aucun  doute 
i  une  autre  espbce  que  ceux  que  M.  d'Ettingshausen  rapporte  d  son 
Calamites  communis,  et  que  nous  avous  d^crits  sous  le  nom  de 
Calavwstachys  typical 
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"  J^ai  A(ji  fait  observer  plus  haul  que  le  FoW-maani-i  wwiJu,       , 
Presl  le  Cta'aniorfenifrwn  eonitnune  I  ct  CAirterophi/llila  loniji/oSiiifi^jt* 
i  la  pi.  VI.,  dw  inemoire  rte  M.  Binney,  appartiennent  a  f  ^nmAirM 
kmgifolia." 

On  the  19tli  Jump,  1873.  Professor  W,  C.  Williamson  r»d  Ins 
fifth  i«per  "  On  the  Organization  of  the  Foesil  Plant*  of  the  <'*»! 
MonJiurM,'"  iii  which  he  ilii^onsses  "  the  relationa  subsisting  Iwtww 
certain  steins  dearrihod  b;  him,  and  the  numerous  frurts  thai  htra 
been  dcscribeil  «nd  figured  by  %'Briow3  obsen-ers  on  prerious  occasioia" 
And  ho  there  contends  "  that  the  only  British  strobiluB,  of  »liidi 
the  internal  ot^nizatiun  has  hitherto  been  deecrihed,  that  hu  aj 
cUiniB  to  be  regarded  a»  the  fniit  of  Cnhimite*,  ts  that  ffhieh  1 
figured  iu  the  fourth  volume  of  the  '  Tmnaactions  of  the  MuichesUf 
Lit«niry  and  Philosophical  Society,"  "  this  contention  and  the  Pro- 
fpssur's  expressed  views  on  the  structure  of  this  xtrobihi*  lave  Iwn 
very  recently  fully  confirmed,  and  ftre  ftdly  express**!  in  his  l»rf 
memoir,  "On  the  true  Fmctificatiou  of  the  Calamities,"  Org,  of  Poo. 
Planta  of  C.  Meas.,  Pi.  XIV,  Phil.  Trans.,  London,  18S8.  Tl« 
leaniKl  FrofeMor's  viewa  on  the  relation  of  tlie  fruit  «)flke  J 
Gihtmimlaehi/t  BiriHtiiana  to  Efjuigflum  and  Ca/amlen  an  thus  niminwd 
up.  ■'  -Utui-  baluiiciu-  thc^o  vai-im,>  f;i.;t>  nu.l  ;iru'mii..ii-.  !  .11;  >  '■ 
to  lliL>  coiK-lii.-iou  thnt  C"hn,m^i.,cli,is  Hi, „<■  :,.,><„  h.i<  iiin.li  rl-t 
ulliiiitii^svitli  .-Uf'-r../.h,llil<^.^  th:-,n  ^villi  Ofl:„>if,.-'.  Wirli  llio  l:i'.'.- :: 
has  110  ..11c  siru.'tuiiii  iCTliire  111  coumK.ii.  Th^-iv  is  11, >  s..!ilnrv  v  '»■ 
in  ivliich  the  two  plants  rceouiUe  cadi  otlior.  Tlie  iviriiJ>l;iinv  f 
the  fertile  s|j'inii^'in  ,^f  Cahmi.i't^cfiiig  to  those  ..f  /■:■/.,'!<.  i,,,,,.  ha-l'H 
couibiiied  "itii  the  fore^'iio  eoui-lusi^u  thnt  (lie  Cilau:'.-.'  «.ro 
E.piisft;ie<>oui  plants.  In  lemliu!;  ti.  the  belief  that  tli.-  tw.-.  «er.>  yaV.' 
of  the  .same  phuit  ;  hut  I  cnnnitt  conceive  of  any  condition::!  in  n-li;,li 
the  slcui  of  n  Ctilamite  coutd  be  proloiitreii  luto  that  of  the  C^'"'"- 
tiicl'if.  I  liiivo  eavefully  inve^tijj.ateil  the  n-latinjis  which  the  fertile 
steins  of  Ei/uiffa  liear  to  axes  of  their  tenuinal  fruit  spike?,  aiil  I 
tind  that  thfiir  respective  slnictiires  are  typically  identical.  The 
transition  from  the  .'teni  to  the  fniit-a.\is  produces  no  stni'Tr.ril 
ch;ui,!,'os  save  su.-li  as  are  of  the  most  trivial  kind  ;  the  ,tr.-iier;a  type 
'■''niains  unaltered   and  coiitinuou.s.      But   to   place    CnlamuiUKhiji 
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Hnneyana  upon  the  top  of  a  Calamite,  would  be  as  abnormal  as  to 
fUrmount  the  stem  of  an  Equiseium  with  the  strobilus  of  a  Lycopod." 

Weiss  in  his  "  Steinkohlen  Calamarieu,  Berlin,  1876,"  defines 
%lamosidchf/8 :  "  With  paniculated  shorter  fruit  spikes,  mostly  with 
leparate  tracts  between  which  are  the  fertile  whorls,  consisting  usually 
)f  six  column-shaped  bearers,  each  with  four  sporanzia ;  each 
iporangium  is  attached  to  a  disc-shaped  enlargement  (shield  recep- 
aculum)  of  the  bearer  ;  axis  of  the  spike  solid." 

He  classifies  the  fruit  spikes  of  his  group  Calamarioe  in  three 
iections  as  follows  : — 

1.  The  fruit  spikes  consist  of  fertile  whorls  without  sterile 
nes — Equiseium. 

2.  The  fruit  spikes  with  whorls  of  sterile  strongly  crossed  foliar- 
liscs  (Deckblattkreise),  the  covers  always  on  the  upper  end  of  the 
nteiTiodes  and  the  fertile  whorls  arranged  alternately  ;  for  example, 
he  small  columns  or  bearers  are  : 

(a)  Exactly  in  the  middle  betwen  two  sterile  whorls,  or  in 

the  greater  distance  from  each  of  the  two  next  whorls 
in  CalamoMachf/s^  St  arJi  annular  in  ^  Macrostachfja. 

(b)  At  the  base  of  the  iuternodes  or  in  the  angle  of  the  discs 

upper  leaf  covers  (Deckblattwiukle)  iu  Paieostachya 

(c)  Discs  at  the  upper  end  of  the  iuternodes  under  the  leaf 

cover  whorls  (Deckblattwirtel)  iu  Cingularia  Huttonia. 

3.  Finally  (cpiestiouable),  the  sporangia  are  sessile  in  the  angle 
)f  the  upper  leaf  cover,  in  Volkmannia. 

R.  Zeiller  (vegctaux  Fossiles  du  Terrain  Houiller  de  la  France, 
1880),  refers  CalamostacJnjs  to  the  AnnularicB,  under  the  name  of 
Bruchnannia^  as  is  evident  from  his  description,  "  dans  ceux  de  ces 
5pis  (Bruckmannia),  dont  on  a  pu  etudier  la  structure,  on  a  reconnu 
les  sporangiophore^  disposes  par  verticille^  alternant  aveo  dea  verticiUes 
le  brae  tees  sferiies.** 

Professor  Renault  includes  Calamostachys  among  the  Equisetaceae 
Cours  de  Botanique  Fossile  (Deuxibme  Annde,  Paris,  1882),  under 
he  genus  Bruckmannia  as  fructification  of  Annularia,  "  incertse 
edis,"  and  consequently  among  his  Ileterosporous  Equisetacese,  in  a 
ater  publication  of  liis  (Sur  les  fructifications  des  Calamodendrons), 
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lie  seems  to  take  a  quite  dilierent  view  of  these  fructifications  Urn.— 
"Les  Calamodeiidrons.  les  Atlhropitii*.  curtains  AsU/vphflhiei,  ]a 
Annulariij;  &c..  iiriiseiitent  ^galuiciit  leiire  fnictificationa  dwpwiM 
il'iine  wanitre  assex  pe«  diirotvntc,  o'*«f  d  dire  toutjornu  iftpiion- 
puKfy  alteiHatietment  <it  veTtidWtn /€r(it'-»:"  lie  tUea  proceeds  t«  iUwub 
the  fruit  of  Calamodendi-an,  and  after  d&scrihiiig  the  fruit  spli*, 
sporangia  and  sporus  coucIikIm  that  "  the  complication  of  orgtiniiatim 
of  the  sues  coutaiiied  in  the  fruit  spikes  of  Cala'todtmlroia,  am!  llal 
of  tho  repnniuctive  boilic-s  wlucli  they  contain,  briog  us  to  tlieooa- 
clusiou  that  ve  have  here  to  do  with  polleu  sacs  and  poUca  gruDt, 
aiid  that  the  Calamodcmlron*  are  phanerogams  by  their  roolt,  Uilif 
stems,  and  thGir  Jruriijicalwiit." 

H.  Graf  ta  Solms-Laubach  (Einleitung  in  di^  Palaophytologie, 
Leipsio,  1887),  p.  339,  refers  to  these  views  of  Professor  Renaolt  i— 
"Quite    recently    Renault,    who    formerly    included   aU   tliBfl 
before  •  mentioned    fruit    epikes    among    his    Aeteropliyllitea  and 
Annulariic,  lias  formed  the  opinion  that  one  part  of  them  Wouffi 
as  male  elements  (manuliche  Blflthen)  to  the  genera  AHhro/Ufi 
and  Oalai'ioJendroH,  Calamoataehya  Binneijana  and  C.  Qrand  'Eivji 
arc    csinviiiily    iin-iiliinicd    n?.    suoli,   and   tli.'ir  -jioros  nre   %tm'M- 
way  cjillfd  pollen  j,'r;iiii!^.     He  rolics  partly  upon  the  siiuetiire  of  lii^ 
li(,'iieoii^  'iixlios  of  tho  pitli:  partly  upon  the  detailed  exauiitiati"iiot 
the  spore.^,  in  whiuli  lie  rccof^iii.ses  an  inner  cell   ananyeiiiout  M'  lli'-' 
kind  seen  in  the  polleu  of  L'ordaitcs.     lie  refers,  by  oi>nipari>Mii,  ;it 
the  same  tiujc  to  the  tetra^'mial  arrauffement  of  the  sihire'i  to  iW 
tctradic  AngioBpenu  pollen:  tlicii  to  the  fact  that  similar  ictraj'H' 
have  been  found  hi  the  pollen  ceils  of  certain    Tiiij'Uwcirih'Kt  as  v:i\\ 
as  of  Ouelojuii  (riiionu.     It  is  ilithcnit   to  criticise  so  dogmatic  » 
description,  especially  as  the  fundamental  basis  (grandlaRen)  is  ver)- 
short  and  i>reliniinary.     However,  I  s^hoiild  like  to  say  a  few  wi>ril- 
Thore  is  no  anah'gy  of  a  male  blossom  (inaimliche  Blutlie)  ei'iisi-iin,:; 
of  fertile  and  sterile  Icaf-wliorls.     It  is  not  sufficient  jiroof  that  "e 
find  solitary  tetra-spores   in  the  polleu  vessel   of   wind  fertili-oil 
Gyrauosperms;  every  cell  which  is  smaller  than  (he  niicropyle  opening 
will,  if  it  gets  attached  to  it,  enter  it.     Tetradically  counocteil  spure^ 
«re  not  indeed  known,  but  are  by  no  means  impossible.     The  inner 
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ell  body  equally  is  no  proof,  taking  it  as  I  do,  in  spite  of  Strasburger's 
ieceut  explanation,  as  a  rudimentary  prothalliuni.  As  we  know,  the 
aicrospores  have  such  a  prothallium  as  well,  its  more  or  less  strong 
evelopment  is  not  to  be  considered,  and  after  all,  what  is  Renault 
oiug  to  do  with  Williamson  s  fruit-spike,  containing  macrospores 
nd  microspores.  It  will  have  to  remain,  of  course,  amongst  the 
Innularioe  in  spite  of  its  resemblance  to  Caloviostachys  Binneyana, 
^he  only  criticism  that  remain:^  is  the  secondary  wood  of  the  spike, 
ud  thu.s  we  arrive  again  at  the  so  often  mentioned  petitio  principi 
f  Brogniart's  school,  which  makes  so  difficult  to  understand  the 
nri tings  referred  to." 

Though  Calamostachys  cannot  be  regarded  as  the  fruit  of 
'Jala mites ^  nor  as  a  veiy  near  ally  of  our  Equisetum,  yet  in  the 
)resent  state  of  our  knowledge  of  fossil  botany  we  may  at  least 
)rovisionally  include,  as  Weiss  has  done,  the  fruit-spikes  we  have 
enumerated  in  one  group,  the  Calamarlce.  The  only  living  genus  of 
the  group  is  the  Kqnisduv)^  and  the  following  table  may  serve  to 
exhibit  the  chief  points  of  resemblance  and  difference  between  that 
genus  and  Calamostachys'. — 

Fruit-Spikes. 
(The  letters  given  in  the  tirnt  column  have  each  the  same  import 

in  all  the  figures). 
Equisetum. 
(Plate  28.) 
hollow  or  fistular  - 


Axis 

Sterile  Bracts 


SporangiopJiores 


Calamostachys 
(Plates  22.-27 .) 
solid 
none  -  -       /  twelve  or  more,  double 

I  the    number    of    the 
(  fertile  bracts  and  ar- 
1  ranged  in  alternate  ver- 
ticils with  them. 
-} stalked  peltate  discs,  /stalked   peltate  discs. 


(fertile  bracts)  ^arranged  in  verticils |  arranged   in  verticils, 

and  in  number  6  or 
more,  always  half  as 
many  as  the  sterile 
bracts. 


sport*      ,         -         - 

J  JJ  ic=iuicrospnrcs, 

Biftc=  uiacrospores 
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Sporaoffia         -        -    'niTaoged  axoiind  tlie,  arranged  around  the 
inner  8Tirface  of  tlie    inner    surface  of  die 
^H  I  pcltrtte  discs  so  that  peltate  diws  bo  tkt 

they  lie  nearly  at(  they  lie  nearly  itiighl 
tight  angles  to  the  angles  to  tLe  centra! 
central  axis  of  tha'^ftxis  of  thefniil-spite. 
\  fruit-spike 

Innmeroua.    small,  Mimerous  small  i^orea 
nearly    uniform    in  I  (microspores)    hating 
size  (microspores)  and  no  elaters.  and  la  L- 
^^^  provided  withelaters   Caslieana,  Williamioii, 

^^k  there  are  abo  pcseot 

^^^K  large    spores,  id*cr>- 

^^r  spores. 

There  have  appeared  in  "  NatiirB  "  two  commuiiicatious  respect- 
ing the  spores  of  Eqiiwlu'n,  which,  if  they  may  ho  relied  u[>oe,  will 
certainly  tend  to  bring  Eqnigetun  and  CalamoslaeJii/ii into auetiatd*- 
tionship  than  they  are  now  regarded  ae  occupying  by  most  jii»- 
hntanist^.  One  of  these  states  that  a  living  species  of  E-piiffiim  pro- 
iliiees  tiid'-'i'f/.or-^,',  ihe  utlienni.'  ^;l^■>  th^ii  "Tlie  remarkaUe  iv'iiiv-'u'.i 
lillmah;  ,i;jh'rii..j  fi:m  all  oilier  sp'-rif,  i'l  ihe  ahifi.ce  of  thU<'.  i^ 
rfciinled  ;is  Entish  (and  ligurcd)  by  .Mr.  Beohv,  on  the  f;nili  oi 
specimens  from  Surrey.  Journal  of  Botany,  Mareh  jiml  April,  l'"^'- 
Nature,  I!ith  May,  1887, p.  70.  I  have  seen  neitJier  of  the-o  ^iWiv". 
and  cannot  lu'lp  thinking  that  tlierc  is  some  ermr  in  oh-^ervatinini' 
anj-  rate,  until  these  supposed  discoveries  aie  eonrmiioil,  one  mu^i 
not  use  theiu  in  any  way  to  modify  ones  views  of  the  relatiou-liiv  "' 
Calamostaclii/s  to  EquinHum. 

Sir  J.  W.  Dawson  evidently  regards  CalaMoslach-j.<  as  the  fiiiilof 
some  species  of  Valamitea.  or  at  lea.st  of  soiou  alHvd  EquisotacLvms 
plant.  In  hi,,  work  on  "  The  Geological  llir-ti.ry  uf  Plants,"  latL'ly 
pnhlislied  (in  tJic  International  Scieutilic  f^,'n.'s,  Vol.  LXIll,,  Lt'U.l.. 
'S«8,  p.  12:1-5),  he  thus  speaks  on  thi^  .pfsii,.!, :  -All  (Adamites 
were  not  alike  in  Miucture.  In  a  r.^iiiit  \r.\\>.-r.  Dr.  \Villi:,ui-.>n 
describes  three  distinct  structural   types,     ■;'  Mciunir^  ,.f  the  I'hile- 
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lophical  Society,"  Manchester,  1886-87.)  What  he  regards  as  typical 
Jaiamites  has,  in  its  woody  zone,  wedges  of  barred  vessels,  with  thick 
lands  of  cellular  tissue  separating  them.  A  second  type,  which  he 
"efers  to  Calamopitus,  has  woody  bundles  composed  of  reticulated  or 
Diiltiporous  fibres,  with  their  porous  sides  parallel  to  the  medullary 
■ays,  which  are  better  developed  than  in  the  previous  form.  The 
ntervening  cellular  masses  are  composed  of  elongated  cells.  This  is 
i  decided  advance  in  stnicture,  and  is  of  the  type  of  those  forms 
laving  the  most  woody  and  largest  stems,  which  Brogniart  named 
Tiifamodendron,  A  third  form,  to  which  Dr.  Williamson  seems  to 
>refer  to  assign  this  last  name,  has  the  tissue  of  the  woody  wedges 
Kirred,  as  in  the  first,  but  tlie  medullary  rays  are  better  developed 
lihaii  in  the  second.  In  this  third  form  the  intermediate  tissue,  or 
primary  medullary  rays,  is  truly  fibrous,  and  with  the  secondary 
me<lullary  rays  traversing  it  My  own  observations  lead  me  to  infer 
that  there  is  a  fourth  type  of  Calamitean  stem,  less  endowed  with 
woody  matter,  and  having  a  larger  fistulous  or  cellular  cavity  than 
any  of  those  described  by  Dr.  Williamson. 

There  is  every  reason  to  believe  that  all  these  various  and  com- 
plicated stems  belonged  to  higher  and  nobler  types  of  mare's-tails 
than  those  of  the  modern  world,  and  that  their  fructification  was 
equisetaceous,  and  of  tlie  form  known  as  Calamostachjs 

Calamostaciiys  Binneyana.     Schimp. 

This  fruit  spike  consists  of  verticils  of  bracts  arranged  around  a 
central  axis  ;  these  are  fertile  bracts  and  sterile  ones  which  succeed 
each  other  in  alternate  order. 

The  stcrih  bracts  form  a  sort  of  circular,  horizontally  placed 
foliar  disc,  which,  on  nearly  reaching  the  surface  of  the  fruit 
spike,  breaks  up  into  verticils  of  leaves  which  bend  abruptly  upwards 
nearly  at  right  angles,  and  largely  overlap  the  next  sterile  whorls, 
giving  an  imbricated  arrangement  on  the  exterior  of  the  spike,  these 
leaves,  usually  twelve,  are  double  the  number  of  the  fertile  bracts 
or  sporangiophores. 

The  sporangiophores  are  column-shaped  organs  (usually  six),  in 
number  half  as  many  as  the  sterile  bracts,  they  are  also  arranged 
in  verticils. 


tbick 
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KiMili  sjmrangioplioro  stands  out  at  right  angles  to  the  aris  "f  tV 
fruit  8pik(.\  auil  is  eularged  at  Jta  outer  extremity  into  a  fonsideraViv 
tfaJckeiiDd  ptllalu  diiK. 

The  xpoi-aiiffia  or  epunj  sues  are  attache*!  to  the  Jnuer  surface  of 
peltate  (line,  usually  in  fiutrs,  arranged  around  ito  pediwl 
llie  8p<ires  whioh  show  no  trace  of  the  presence  uf  elaUn  M 
the  sporangia  and  are  of  small  size,  ranging  in  diameter  fiDm  Oi 
U)  'OS  m-m.  in  diameter. 

The  axiii  of  the  fntit  spike  is  provided  with  a  Bolid  mednlk, 
composed  of  parenchyma,  the  cells  of  which  are  somewhat  elongtMd 
vertically,  and  which  la  enclosed  in  a  thin  cylinder  of  harred  qrinl 
ve«ael8. 

Professor  Williaiunon  in  his  memoir  on  the  organisation  of  tbs 
Fossil  plants  of  the  coal-measure,  read  17  June,  ISHO,  was  euttilrj 
from  a  specimen  supplied  to  him  from  my  cabinet  to  clear  np  a 
uncertainly  as  to  the  position  of  the  organic  union  of  the  .vponugil 
to  thaBporan  gi  aphores. 

}  in  this  specimen  consiste  of  a  mass  of  pamidijnu, 
i  cells  of  which  an  extension  of  the  bundle  of  spiral  wHi 
that  passes  alotii,'  the  peduncle  of  the  pporan^'ioiihoro,  is  proliiiij.'c'l 
towards  the  margin  of  the  disc  ;  as  flie  bundle  approaches  tbi^nianrin 
its  cells  multiply  as  is  the  case  with  similar  sfnit'tiires  in  the 
spornugiophores  of  reccutEipiisetiini,  as  well  as  in  other  verjditf^rput 
structures,  e.ij.  the  terminations  of  the  hair-like  emergences  of  ihc 
Drosera.  The  peripheral  surface  of  the  disc  nppears  to  have  l.itn 
composed  of  a  layer  of  ohlong  cells,  which  are  jilanted  peri^nilifiil'irly 
to  it.  Each  sporangium  is  not  connected  with  the  pelt-ate  end  i>f  tlif 
sporangiophore  by  the  entire  base  of  the  fi.irmer,  as  is  the  ufL^ 
in  the  living  cquiseta.  but  a  very  narrow  nock  of  cellnlar  tissue 
attached  to  a  point  a  little  within  the  extreme  overhanging  uian,'in 
of  the  sporangiophore;  the  remainder  of  the  sporangium  being 
entirely  free. 

I  have  specimens  of  CalamoVnchns  Biniitijai<a  in  my  cabinet 
from  the  Halifa.x  Hard  Bed,  Lower  Coal  Me.asures,  of  Snniiy  B:uik 
•■^I'd   Bank   Top  Pits,  Soiithowram,  of  Sugdcn    Pit,  near  Iliilifas: 
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)m  Elland,  from  Huddersfield,  and  from  the  Upper  Foot  Coal  of 

ronesdale,  Saddleworth,   Torkshire,  and  also  from  near  Oldham, 

mcashire. 

Calamostachys  Casheana.    Williamson. 

The  only  other  species  of  Calamostachys  which  to  my  knowledge 
curs  in  Yorkshire  is  Calamuatachys  Casheana^  Williamson.  This 
ks  described  by  Professor  Williamson  in  his  eleventh  memoir  on 
e  organisation  of  the  fossil  plants  of  the  Coal  Measures  from  a 
ecimen  discovered  in  the  Halifax  beds  by  the  late  Captain  Aitken. 
le  importance  of  this  specimen,  which  in  other  respects  agrees  in 
e  main  in  all  its  details  with  C.  Binneyana,  lies  in  its  spores, 
the  slightly  oblique  and  longitudinal  section  of  this  fruit-spike 
I  the  sporangia  of  the  uppermost  of  the  three  fertile  verticils,  as 
jll  as  those  to  the  right  of  the  middle  one  are  filled  with  micro- 
ores.  The  three  to  the  left  of  the  middle  verticil,  and  all  the  four 
the  lowermost  ones  contain  macrospores.  The  microspores  are 
out  'OOSl  in.  and  the  macrospores  occur  as  large  as  '01,  most  of 
em  equally  0093  in.  The  latter  exhibit  an  outer  sporangial  wall, 
well  as  an  inner  one,  whilst  a  dark  coloured  mass  exists  in  the 
Dtre  of  most  of  the  examples. 

Since  the  publication  of  the  paper  here  alluded  to  I  have 
cured  specimens  from  the  Upper  Foot  Bed,  Strinesdale,  Saddle- 
)rth,  in  Yorkshire  but  close  on  the  Lancashire  Border.  Figures 
)m  photographs  of  these  are  given  in  Plate 

In  our  report  on  recent  Researches  amongst  the  Carboniferous 

ants  of  Halifax  "  at  56th  Meeting  of  the  British  Association,  held 

Birmingham    in    September,    1886,    Dr.   Williamson  refers  to 

ose  specimens,  and  to  some  still  better  preserved  examples  which 

banded  over  to  him  for  study. 

"  We  have  also  obtained  a  fresh  example  of  the  remarkable 
terosporous  form  of  GalamDstachys^  described  in  Part  XH.  of  the 
Organisation  of  the  Fossil  Plants  of  the  Coal  Measures,"  and  which 
tter  example  previously  constituted  the  only  known  specimen  of 
Calamitean  plant  with  bisexual  fructification.  This  second 
ample  seems  to  establish  clearly  the  distinctness  of  this  fructifi- 
tion  from  that  of  the  allied  Calamostachys  Binneyana;  and  I 
w  propose  that  it  should  be  known  as  Calamostachy  Casheana." 
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What  is  llie  plant  tji  which  these  CaUnnoslac/ip  fniit  spfat 
ehoiiM  Ik-  referrwl,  is  n  ii'iestion  wliich,  I  fear,  we  are  not  yet  in  a 
[Wjsiticiu  til  auswar  very  definitely  That  it  belong  to  Weiw'  pi'iip 
of  Citlamarirr,  I  have  HO  ditubt,  further  than  that  I  am  not  ai  prt-wivi 
prepared  to  go,  exriept  tfl  express  my  opinion  that  it  is  nut  a  trno 
CdAi'MjfM,  ami  I  think  a  coniparisoo  of  the  transverse  section  'if  the 
fruit -spike  axia  of  Calamostachyfl  with  tlie  eteiu  of  Cjlanim  will 
siib»taiitiate  this  view  On  the  latter  (pinte  XXiX.)  we  liavt  ■ 
hollow  gtciii  witli  a  pith  of  ordinary  looking  partnchynia,  kIloss 
elements  are  rounded  or  polygonal  in  shape,  and  are  lai^  and  Ure 
thinner  walls  towards  the  centre  than  at  the  periphery,  surronniliiig 
this  is  a  ring  of  wedge-slmjieil  masses  of  vascular  tisxup,  each  of 
whioli  carries  at  its  apex  a  wcU-niarkcd  int*?modttl  canal,  liiwe 
ore  enclosed  by  &  very  thin  Caiubium  zone,  ontside  of  wbich  is  « 
cortex  comjwsed  of  three  jiortions,  the  inner,  middle,  aiid  ouW 
cortnal  layers.  This  arrangemont  is  iu  marked  contrast  tfl  tliri 
of  the  axis  of  the  Calamoslaehyt  fruit  spikes,  insteail  of  cotre- 
sponding  with  it  in  its  elements  as  we  should  expect  if  th^  mo 
both  referable  to  the  same  plate.  Besides  all  this  wc  have  WiUiamBMi'' 
h*L  t  !)v  1  ryiif  I'urth.T  i'x;uii|-Ios  of  wJiat  he  ..■.■>i,-i>lorf  t.^Wttit 
true  fruit  of  i\iQ.  Oilmiitcs  (puWished  iti  his  Uth  Momi.iir  nu  line 
OrRaoization  of  the  Fossil  Plants  of  the  Coal  Measures)  in  wliii-li  W 
niiiintains  that  they  are  truly  Calamiteau,  since  "  The  luosl  ahjcluU' 
of  these  proofs  is  seen  in  the  faet  that  each  of  three  of  these  m'«lf 
discovered  strobili  had  its  basal  peduncle  attached  to  it  :  ami  lb' 
these  peduncles  are  ordinary  CaSamitean  twigs  of  the  \y\'C.  l"  «l"'''' 
our  Freiicii  friends  have  long  assigned  thej,'eneric  name  of  Arllirfil'". 
and  which  they  liave,  until  recently,  regarded  as  a  <;ymnos]ii'nii"ii> 
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Eucli  spnmDgiophore  stAudsout  nt  right  angles  totbo^softbt 
fruit  spike,  ami  is  enlarged  at  its  outer  e.\t.reuiity  tntn  a  MinsileraUT 
tliickeiicd  ptllate  ditc. 

The  »poriiiigi(i  or  spore  saca  are  attached  to  the  inner  surfew  d 
eath   peltate   disc,    usually  in   fonrs,   arraujjed  around  iU  pfdicel 

The  spores  which  show  no  trace  of  the  presence  of  elaleit  fill 
the  sporangia  and  are  of  small  size,  ranging  in  di&meter  from  41 
to  '05  m.in.  in  diameter. 

The  axii  of  the  fruit  spike  Is  provided  with  a  snliil  m«Jiitti, 
composed  of  pareachyma,  the  cells  of  which  are  eomewKat  dongsted 
vertically,  and  which  is  enclosed  in  a  thin  cylinder  of  barrwl  spri 
vessels. 

Professor  Williamson  in  his  memoir  on  the  organisatinn  <tf  ti* 
Fossil  plants  of  the  coal-measiire,  read  17  June,  18S0,  waa  en^lod 
from  a  specimen  supplied  to  him  from  my  cabinet  to  clfttr  ap  lo 
uncertainty  as  to  the  position  of  the  organic  union  of  the  «fiunngii 
to  the  aporanpaphores. 

The  disc  in  this  specimen  consists  of  a  mass  of  paieucbfini. 
amongst  the  cells  of  which  an  extension  of  the  bundle  of  ipinil  wHf 
tliiit  p;iBso!i  iiliiii;;  tiic  peduncle  I'f  the  spornu_L;iopliore.  i^  pruiniii:!:'! 
towanis  the  margin  of  the  disc  ;  as  the  bundle  approaches  this  mawu 
its  cells  multiply  as  ia  the  case  with  similar  stnicture'  ia  ili* 
sporangiophiires  of  recent  Eqiiisetum,  as  well  as  in  other  very  iiifferei:' 
structures,  e.ij.  the  terminations  of  the  hair-like  emergences  of  llif 
Drosera.  The  peripheral  surface  of  the  disc  aj)pears  to  have  l"*a 
composed  of  a  layer  of  oblong  cells,  which  are  planted  perpeiiiliLiiliirlv 
to  it.  Each  sporangium  is  not  connected  with  the  peltate  emJ  ••(  ili* 
sporangiophore  by  the  entire  base  of  the  ffumer,  as  is  liif  fa.-* 
in  the  living  eq  eta  b  t  a  e  y  arrow  i  k  f  11  hr  u 
attached  to  a  po  1 1 1  ttlc  v  tl  tl  \tre  e  o  I  gi  "  u^""  " 
of  the  sporaiig  jl  re  tl  e  r  a  1  i  f  tie  j  nn^  m  Wn 
entirely  free. 

I  have  speci    e  s     f   CalamomncJ  si  u  (t     u      )      I 

from  the  Halifax  Hart  Bel   Tower  (    ql  M  t     r  I  ^  B   )■ 

and   Bank   Top  1  t=i    S     tlo  ra        t   "^  „1        It        ir  II 1 
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Blland,  from  Huddersfield,  and  from  the  Upper  Foot  Coal  of 

sdale,  Saddleworth,   Yorkshire,  and  also  from  near  Oldham, 

jhire. 

Calamostachys  Casheana.    Williamson. 

he  only  other  species  of  Calamostachys  which  to  my  knowledge 

in  Yorkshire  is  Calamustachys  Casheana^  Williamson.     This 

escribed  by  Professor  Williamson  in  his  eleventh  memoir  on 

•ganisation  of  the  fossil  plants  of  the  Coal  Measures  from  a 

ten  discovered  in  the  Halifax  beds  by  the  late  Captain  Aitken. 

mportance  of  this  specimen,  which  in  other  respects  agrees  in 

ain  in  all  its  details  with  C.  Binneyana,  lies  in  its  spores. 

slightly  oblique  and  longitudinal  section  of  this  fruit-spike 

sporangia  of  the  uppermost  of  the  three  fertile  verticils,  as 

8  those  to  the  right  of  the  middle  one  are  filled  with  micro- 

The  three  to  the  left  of  the  middle  verticil,  and  all  the  four 

lowermost  ones  contain  macrospores.    The  microspores  are 

•0031  in.  and  the  macrospores  occur  as  large  as  '01,  most  of 

equally  '0093  in.     The  latter  exhibit  an  outer  sporangial  wall, 

I  as  an  inner  one,  whilst  a  dark  coloured  mass  exists  in  the 

of  most  of  the  examples. 

ince  the  publication  of  the  paper  here  alluded  to  I  have 
d  specimens  from  the  Upper   Foot  Bed,  Strinesdale,  Saddle- 
in  Yorkshire  but  close  on  the  Lancashire  Border.     Figures 
hotographs  of  these  are  given  in  Plate 

1  our  report  on  recent  Ilesearches  amongst  the  Carboniferous 
of  Halifax  "  at  56th  Meeting  of  the  British  Association,  held 
rmingham  in  September,  1886,  Dr.  Williamson  refers  to 
specimens,  and  to  some  still  better  preserved  examples  which 
led  over  to  him  for  study. 

We  have  also  obtained  a  fresh  example  of  the  remarkable 
sporous  form  of  Calamostachys^  described  in  Part  XII.  of  the 
.nisation  of  the  Fossil  Plants  of  the  Coal  Measures,"  and  which 
example  previously  constituted  the  only  known  specimen  of 
amitean  plant  with  bisexual  fructification.  This  second 
le  seems  to  establish  clearly  the  distinctness  of  this  fructifi- 
from  that  of  the  allied  Calamostachys  Binneyana;  and  I 
ropose  that  it  should  be  known  as  Calamostachy  Casheana." 
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Wh&t  is  th«  pituit  to  wliich   these  Calamostaeh'/t  fruit  ijAb  la 
skoitlJ  h«  referred,  ia  a  fiiiestioa  which,  1  fear,  we  are  iint  yet  lu »  ■ 
portion  t«  iinsw^r  wry  ilefiuitely.     Tlial  it.  licl.ni^  tf  Wvist!  e^mf  I 
of  C<ilii«iatia-,  1  liavt!  no  dnnbt,  further  tlian  tliat  I  am  nut  al  ijrweiit  I 
))T^[iftre'l  t4)  gn,  flxcnpt  to  expre^  my  opijiiou  tliftt  it  U  wl « W*  I 
Caiamitt*,  atid  1  think  a  comparison  of  the  transv-etse  seclioii  nf  the  I 
fruit-spike  axis  of  CalamOBtachys  with   the  st«ni  of  Cilamifn  itiQ    I 
substantiate  this  view       On  the  tatter   (p1at«  SXIX.)  we  lure  i   I 
hollow  stem  with  a  pith  of  ordinary  looking  parenchyma,  win*   i 
elements  are  rounded  or  polygonal  in  shape,  and  are  larger  and  tun  ' 
thinner  walls  towards  the  centre  than  at  the  peripheiy.  sumiunding 
this  ia  a  ring  of  weilgc-ehaped  masses  of  vascular  tissue,  each  of  | 
which  carries  at  its  apex  a  weU-miuked  interaoilal  cslhI,  Uint 
arc  enclosed  by  a  very  tliiu  Oainbiuui  eone,  on(«ide  nf  wliif'h  'a  t 
nortcx  composed  of   three  portions,  the  inner,  middle,  atut  "lita 
cortical  layers.      This  arrarigement  is  in  marked  contrast  to  tint 
of   the  axis  of  tlie  Ciilanioslaehip  fruit  spikes,  instead  of  cont- 
spoiiding  vith  it  in  its  elciiieitts  as  wo  should  oxpect  if  the;  vot 
both  referable  to  the  same  plate.    Besides  all  this  we  have  WiliiamwnV 
latest  discovery  of  fiirtbor  exaiiiph's   of  wii;it  lie  coitsidors  to  KmIis 
true  fruit  of  the  CiLimih-s  (published  in   his   Uth   Memoir  >m  tW 
()rf,'atiization  of  the  Fossil  Plants  of  the  Coal  Me.isiire:-).  in  wlil.liW 
niiiiutains  that  they  .are  truly  ('alamitean,  since  "  The  nmst  abstJuw 
of  these  proofs  is  seen  in  the  fai-'t  that  each  of  three  of  thefi'  lU'wIy 
discovered  strohili  had  its  basal  jieduiiele  attneheii   to  it  :  au^l  tbt 
these  peduncles  are  onlinary  Calamitean  tivi;;?  of  the  type,  to  wWli 
our  Fa'uch  friends  have  bug  assigned  the  generic  name  of  Arlhr^fih'. 
and  which  they  ttave,  until  recently,  rogardeil  as  a  (Jynmiisjwniwiis 
genus. 
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Heft.  II.     Berlin. 

1884.  Hick,  T.,  and  Cash,  Wm.     **  Contributions  to  the  Fossil 

Flora  of  Halifax."  Part  IV.  "  Calamites."  "Proceed, 
of  Yorkshire  Geol.  and  Polytechnic  Socy." 

1885.  De  Bary,  a.     ''Comparative  Anatomy  of  the  Vegetative 

Organs  of  the  Phanerogams  and  Ferns."     Clarendon 
Press,  Oxford. 
1885.      Renault,  B.     "llecherches  sur  les  vegetaux  fossiles  du 
genre  Astromyelon  Annales  des  sciences  geologiques." 
Vol.  17.     Paris. 

1885,  KiDSTON  Robert,     ''  Notes  on  some  Fossil  Plants  collected 

by  Mr.  R,  Dunlop,  Airdrie,  from  the  Lanarkshire 
Coal-tield,"  Annals  and  Magazine  of  Nat,  Hist,, 
London, 

1886,  Bennie  James  and  Robert  Kidston.  '*  On  the  occurrence 

of  spores  in  tlie  Carboniferous  formation  of  Scotland." 

Proceedings  of  the  Royal  Physical  Society, 
1886,      Kidston  Robert,     "  Catalogue  of  the  Paleozoic  Plants  in 

the  British  Museum."     London, 
1886.      Renault,  Bernard.    '*  Sur  les  fructifications  des  Calamo- 

dendrons,"     "  Comptes   rendus  de  I'Acad,  de  Sc,  de 

Paris."     Paris. 
1886,      Renault,  B,  **  Sur  les  fructifications  m^les  des  Arthropitus 

et  des  Bornia."      '  Comptes  rendus  de  TAcad,  de  Sc, 

de  Paris,"     Paris, 
1886.      Williamson,  AV.  C.     **  A  Monograph  of  the  Morphology 

and  Histology  of  Stigmaria  ficoides,"      Palaeonto- 

graphical  Society,  London. 


CASB;   FOSSIL  FBCCTIFICATIONS  OF  YOREEHIBS  COii  MBAETS*. 

187.      GoEBEL,   K.      "Outliuea   of   Classification   aai  v^ 

Morphology   of  Plants."      Translateil  by  H.  E. 

Garnsey  und  J,  B.  Balfour,  Clarendon  PrMS,  Oifw 
W7,      Williamson,  W.  C.     "  Oii  the  organisatioQ  of  the  P* 

Plants  of  the  Coal  Meaaurcs,"     Part  XUl.    PI 

trans,     Lond. 
*87.      Williamson,  W.  C.     "  On  the  Relations  of  Calammi 

(Iron  to  Calaiiiites-"  Manchester  I-il,  »inl  PhiL  Soc 

Vol.10.     3rd  Beries.     Session.  I B86-7.    Lomion. 
*K7,      GuAF  Zu  SoLMS,  H.     "  Einlcitung  on  di«  Palaophytol 

vom  Botanischen  fltandpunkt  an»  bearheitet,"  I*ip 
888.      WiLLiiMfos.  W.  C.     '■  OiJ  the  Organization  of  the  Pt 

Plants  of  the  Coal  Meaaurea."     Part  XIV.    " ' 

True  Fructification  of  the  Calamites."    Phil.  Tr 

London. 
Has.      Dawsos.  Sir  J.  W.     ■•  The  Geological  History  of  Pl»u 

Iiiteruatiooal  Soieatt&o  &exie&     VoL  lAUI-i  Uioi 


Pfoo.  YflFkah  OmI  a  PMyt.  Boo^  Vol.  IX,  PI.  2S. 


ClLAMOSTAGHTS  BlKNETASA,  Sohlmp. 

Vertical  Section  of  Frolt-Splke  (  x  10). 
IJud  Bed  Coal,  HalUu.    £t.  tx.ll.  W.  Cub. 
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Pfod.  Yorkah.  QmI.  h  Polyt.  Sob,  Vol.  IX,  PI.  SS. 
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CALAMOSTAOHTS  BUfHETARA.  Sobimp^ 

TmuTene  Section  through  the  Ftuil-Spike  ( x  BO). 

Halifax  Datd  Bed  C<wl.    £x.  coU.  \V.  Cnsb. 


Proe.  Yort»h.OMl.  UMIyt,  »oo..  Vol.  IX.,  PI.  24. 


CALiUOIITACHrs  OAeHEAHA.  WlUiBinMII. 

T«rtIoal  Sectloii  of  Frnit-Spike  (xS6). 
StriDefdnle,  TorkBhiie.    Ex.  coff,  W.  Cash. 


Ptm.  VoFhsh  OmI  *  folyt.  too.  Vol  IX,  n.  26. 


Calahobtachts  Casheika.  WiUluDwii. 
'ftaniTene  Bectlou  of  FrDit-Splk«  (  x  H). 
StrlneidKla,  TorkshiM.    £c.  aiil.  W.  Cub. 


>l.  &Pelyt.Sae,Vol.  IJ 


Calamostachyb  Binheiana.    Soblmp. 
ion  at  sporangium  ooutuiiuiK  HicroapoTcs  ( x  108). 
Hard  Bed  Coal,  Halifax.     Ex.  coll.  W.  Cash. 


e.  YoHiih  QhI  4  Polyt.  Soo.,  Vol  IX,  PI.  97. 


CAt^uoflTAOTB  Cashbaha.    WmiunMn. 

Section  of  SpoTUiflam  MUtaialng'  HMrocpore*  (  X  B6). 

Stiineednle.  YoTkihire.    Ex.  eeO.  W.  Cash. 


u 


Ppoc.  Yorfcth.  QmI-  a  Polyt.  Soo.,  Vol.  IX.,  PI.  SB. 


Equibbtum  Hazimuh. 

VerOi»lSectinn(xll). 
Ex.eoU.    Tho8.  Hick. 


TiaiwTene  Section  of  Btem  of  Oai-ahitrh  with  Bark  (  x 
Hard  Bed  Ooa],  Halifax.    Ex.  coU.  W.  Cub. 


Report  of  the  jubilee  meeting  of  the  Yorkshire 
geological  and  polytechnic  society. 

1837—1887. 

The  Annual  Meeting  of  the  Yorkshire  Geological  and  Polytechnic 
Scxjiety  was  held  at  the  Town  Hall,  Ripon,  on  Saturday,  Oct.  22nd, 
^  ^^7.    The  President,  the  Marquis  of  Ripon,  KG.,  LL  D.,  (fee,  occu- 
py ^  the  chair,  and  among  others  present  were  the  following: — Prof. 
^  -   W.  Judd,  F.R.S.,  President  of  the  Geological  Society,  London, 
I^i-of.  A  H.  Green,  F.R.S,,  Prof.  L.  C.  Miall,  Prof.  N,  Bodington,  M.A„ 
Rev.  J.  S.  Tute,  Rev.   W.   G,   Lukis  ;    Messrs.  J,  Arthur  Bmns, 
Thos.  Ormerod,  James  Booth,  W.  Townend,  J.  B,  Dewhirst,  S.  A. 
Adamson,  R,  Carter,  W.  Home,  J.  E.  Bedford,  Wm.  Cash  (treasurer), 
J.  W.  Davis  (secretary),  R.  Reynolds,  S.  Seal,  W.  Rowley,  S.  T, 
Higge,  T.  Tate,  E.  Slater,  P.  Sykes,  W.  Stott,  R.  E.  Steel,  S.  Jury, 
Thos.    Pratt,   iVrthur  Briggs,  T.  Carter  Mitchell,  J,  H.  G.  Davis, 
6.   Buckley,  Percy   Davis,  R.  Peach,    C.   H,   Bould,  G.  Harrison, 
C.  Middleton,  M.  G.  Dobson,  W,  Carr,  and  others. 

The  minutes  of  tlie  previous  meeting  having  been  read  and 
passed,  the  Secretary  mentioned  that  letters  of  apology  had  been 
received  from  Dr.  Henry  Woodward,  F.R.S.,  Mr.  R.  Etheridge,  F.R.S., 
Mr.  W.  H.  Huddleston,  F.R.S.,  Mr.  J.  W.  Woodall  (Scarborough), 
Messrs.  W.  Gregson,  T.  W  Embleton,  Jno,  Leach,  G.  W.  Lamplugh, 
G.  R.  Vine,  and  Thos.  Shaw,  M.P, 

Mr.  James  W,  Davis  then  read  the  annual  report  as  follows  : — 
It  is  with  pleasure  that  the  condition  of  the  Society  can  be 
spoken    of   as    continuously  progressive.      During  the  past  year 
the  number  of  members  has  been  increased  from  215  to  218,  exclusive 
of  those  to  be  proposed  for  membership  to  day. 

Three  meetings,  including  the  present  one,  have  been  held 
during  the  year.  The  first  meeting  was  held  at  Halifax  on  July  13th, 
at  which  Mr.  Alderman  James  Booth  presided,  and  afterwards 
entertained  the  members  present  at  dinner  at  his  residence.  Papers 
were  read  by  the  Treasurer,  W.  Cash,  Esq.,  "On  the  genus 
Calamostachys  "  ;  by  Rev.  E.  Maule  Cole,  M.A.,  "On  the  dry  valleys 
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Calahostachtb  Bihkbtana.    Scbimp. 
.on  of  Sporanglam  oontalDing  Mlcroapoiea  { x  lOS). 
Hard  Bed  Cotd.  Halituc.    Ex.  coll.  W.  Cub. 


I 


Proc.  Voi«>h  Oh 


Oalahostaotb  Oasbxama,    WllUuiuon. 

Section  of  Sporuigium  containing  Maaroaporea  (  x  88). 

Strlncedale,  YorkBhIra.    Ex.  eoU.  W.  Oiah. 


Prae.  Yop4i*>>.  Oeol.  A  Polyt.  Soo.  Vol.  IX.,  PI.  2S. 


Equisbtvu  Hazimuh. 
VeitiiMa  Section  (  X 11). 
Ex.  eeU.    Thofl.  Hick. 


Lw 


Pr«o.  Yopksh  Oaol.  A  Palvt.  Sob,  Vol  IX,  PI.  2S- 


TranBvetM  SooCion  of  Stem  of  Oalauitk  with  Bark  (  x  30). 
Haid  B«d  Co«],  Halifax.     Ex.  eeO.  W.  Cuh. 


REPORT  OF  THE  JUBILEE  MEETING  OF  THE  YORKSHIRE 

GEOLOGICAL  AND  POLYTECHNIC  SOCIETY. 

1837—1887. 

The  Annual  Meeting  of  the  Yorkshire  Geological  and  Polytechnic 
Socjiety  was  held  at  the  Town  Hall,  Ripou,  on  Saturday,  Oct.  22nd, 
^^B87.    The  President,  the  Marquis  of  Ripon,  KG.,  LL  D.,  (fee,  occu- 
pied the  chair,  and  among  others  present  were  the  following: — Prof. 
J-   V.  Judd,  F.R.S.,  President  of  the  Geological  Society,  London, 
I^rof.  A  H.  Green,  F.R.S.,  Prof.  L.  C.  Miall,  Prof.  N,  Bodington,  M.A„ 
Rev.  J.  S.  Tute,  Rev.   W.   C.   Lukis  ;    Messrs.  J,  Arthur  Binns, 
Thos.  Ormerod,  James  Booth,  W.  Towuend,  J.  B,  Dewhirst,  S.  A. 
Adamson,  R,  Carter,  W.  Home,  J.  E.  Bedford,  Wm.  Cash  (treasurer), 
J.  W.  Davis  (secretary),  R.  Reynolds,  S.  Seal,  W.  Rowley,  S.  T, 
Rigge,  T.  Tate,  E.  Slater,  P.  Sykes,  W.  Stott,  R.  E.  Steel,  S.  Jury, 
Thoa.    Pratt,   Arthur  Briggs,  T.  Carter  Mitchell,  J,  H.  G.  Davis, 
6.  Buckley,  Percy   Davis,  R.  Peach,    C.   H,   Bould,  G.  Harrison, 
C.  Middleton,  M.  G.  Dobson,  W,  Carr,  and  others. 

The  minutes  of  the  previous  meeting  having  been  read  and 
passed,  the  Secretary  mentioned  that  letters  of  apology  had  been 
received  from  Dr.  Henry  Woodward,  F.R.S.,  Mr.  R.  Etheridge,  F.R.S., 
Mr.  W.  H.  Huddleston,  F.R.S.,  Mr.  J.  W.  Woodall  (Scarborough), 
Messrs.  W.  Gregson,  T.  W  Embletou,  Jno.  Leach,  G.  W.  Lamplugh, 
G.  R.  Vine,  and  Thos.  Shaw,  M,P, 

Mr.  James  W,  Davis  then  read  the  annual  report  as  follows  : — 
It  is  with  pleasure  that  the  condition  of  the*  Society  can  be 
spoken    of   as    continuously  progressive.      During  the  past  year 
the  number  of  members  has  been  increased  from  215  to  218,  exclusive 
of  those  to  be  proposed  for  membership  to  day. 

Three  meetings,  including  the  present  one,  have  been  held 
during  the  year.  The  first  meeting  was  held  at  Halifax  on  July  13th, 
at  which  Mr.  Alderman  James  Booth  presided,  and  afterwards 
entertained  the  members  present  at  dinner  at  his  residence.  Papers 
were  read  by  the  Treasurer,  W.  Casli,  Esq.,  "On  the  genus 
Calamostachys  "  ;  by  Rev.  E.  Maule  Cole,  M.A.,  "On  the  dry  valleys 
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"*|1m  Chftb";   by  Jtiaes  W.   Davis,   "On    the 

aasif^rtttijrCassiiriuKl  three  papers  b;  Mr.  Ij»ii^ 
"  Ob  ft  Bamrnaliferoos  gravel  at  Elloughton  in  ibu 
nUiT  cf  the  Hnnber,"  "On  Mine  GIocul  Sections uetir  Bridliugton," 
RBd  "On  dn  BtmUers  of  Fl&mbn}'  Head." 

'Sha  teoaad  meeting  K^mmod  tbe  form  of  ttu  Exciirsioii  ti  ih 
BmI  Oxst  Hw  menbos  net  at  Bridtiugtou  and  under  the  ^udmicr 
of  Ur.  Idmplngli  nsted  tJw  Cliff  Sections  recently  exposed  by  tiie 
isvi^es  of  the  na  dmt  the  Btiaconsfield  Se«-wall;  rendered  iiilerej'l- 
ing  bjr  the  exposore  of  the  Burlington  Stidl  Bed  iu  the  glacial  clij^ 
from  vhich  Mr.  LauiJn^h,  &s^ted  by  Mr.  Hedtey,  has  lu^ly 
tnaaued  the  nnmher  of  species  known  to  exist  iu  the  beds.  TIja 
pni^,  nambering  about  10,  walked  th^uce  to  the  excavatiiii,  made 
ander  the  <ltreetii>a  of  the  C-oundl  of  this  Society,  and  e^iHisiiu,'  lii>^ 
borieil  cJiff  an)  andcnt  sea-beach.  A  detailed  descriptiou  of  tli« 
mults  of  the  excaratioii  will  be  n^iTeii  to  day  by  Mr.  LumpluiK 
ander  whtise  chaige  the  wnA  has  been  mwnly  prosecuted,  it  i*. 
homnr,  neoeeaaiy  to  ejqsnsa  the  thinks  of  the  Society  to  Ur.  ih^ 
Omeme  of  Seweiby  Hall,  for  his  permission,  readily  granted  to  mJ^ 
tlio  invest L'atioii,  ami  for  tiit>  oufiimou.i  and  kindly  interest  lie  1'^= 
iiinuiL.^tOil  in  tiie  i>r.'i,TiJs  of  the  work.  It  i-  siigjrcrsted  thai  a" 
offer  m.i>io  W  tho  Connoil  of  the  York  riiiio.oj.hied  Society  f^ 
linivide  :i  i-;i-e  in  the  Mii-enni  of  the  ?oeiety  for  tlio  exliitiitii'u  o' 
the  Iviies  jliouhl  he  aeeei.t.si.  Already  the  bones  haw  Kvn  reuj.n.'.l 
to  York  for  the  imriwi^o  of  bein;.'  iielatinized  to  jiro-jerve  tliom  i'n'Ui 
deeav. 

The  nioniK-rs  durin-  the  f.'llon in- day:*  visited  the  red  and  wliiie 
(.■halk  of  Flanilmi'  Head  and  the  Neoe-.niian  flays  of  ^i.eet.iii, 
rendereil  ola,<sieal  by  the  Juvesligations  of  I'rof.  -liidd.  nh.-ni  we  are 
very  jiroiul  lo  see  pri'.-eiit  to  day;  and  a  lar;re  [arty,  i,iiiJed  by 
C.  "lV's-Straugway.=.  F.-q.,  of  H.M.  Geoh.dod  :>nrvey."  investigateil 
the  Oolitie  series  exj.ose,!  in  the  Clifls  of  1' iley  niid  i;ri>t!i.>r|.e.  Tlie 
animal  remain.^  obtaiu&l  during  the  exeiwation  of  the  old  K'a-'h 
were  shown  to  the  meml-er,*  by  Mr.  I.anitilii-h.  and  Mr.  Hoyiitmi 
very  kindly  exhibte<i  the  objects  fonnd  duriiiy  the  invesn.j^aion  ..f 
the  ancient  Lake-dwellings  at  Ulrome. 
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The  present  meeting  is  the  third  one  held  this  year,  and  in 
ddition  to  its  being  the  annual  meeting  it  is  also  the  Jubilee  meeting 
r  the  origin  of  the  Society.  In  accordance  with  a  request  of  the 
ouncil,  your  Secretary  is  taking  measures  to  prepare  a  history 
*  the  work  of  the  Society,  together  with  biographical  notices 
'  some  of  its  eaily  and  more  distinguished  members.  This  will 
mi  the  first  part  of  a  new  volume  of  the  Society's  proceedings. 

The  Society  is  indebted  to  the  following  gentlemen  who  have 
presented  the  Society  in  the  several  towns  or  districts  specified,  as 
onorary  Local  Secretaries: — 

Barnsley     Thomas  Liatcr,  Victoria  Crescent 

Bradford     Thos.  Tute,  F.G.S.,  4,  Kingston  Road,  Leeds 

Bridlington        ...  ...  Geo.  \V.  Laniplugh,  Bridlington  Quay 

Brighouse Thomas  Orraerod,  Wood  field,  Brighoose 

Dritfield       Rev.  E.  Maule  Cole,  M.A.,  Wetwong 

Halifax       ..  Geo.  Patchett,  Jnur.,  Shaw  Hill 

Harrogate    R.  Peach,  Harrogate 

Hudderpfield      P.  Sykes,  33,  Estate  Buildings 

Leeds  ...      S.  A.  Adamson,  62,  Well  Close  Terrace 

Ley  burn  and  Wensleydale  Wm.  Home,  Lejburn 

Thirak W.  Gregson,  Baldersby,  nr.  Thirsk 

York     H.  M.  Platnaner, 'i  he  Museum 

The  proceedings  and  memoirs  of  the  learned  Societies,  whose 
iracB  are  appended,  are  forwarded  to  this  Society;  in  exchange,  our 
•oceedings  were  sent  to  them.  The  thanks  of  the  Society  are  due 
id  hereby  tendered  to  those  Societies  for  their  respective  contribu- 

Essex  Naturalists  Field  Club 

Norwich  Geological  Society 

Memorias  de  la  Socicdad  Cientifica  **  Antonio  Alzate  "  Mexico 

Yorkshire  Archaeological  and  Topographical  Society. 

Warwickshire  Natural  History  and  Archasological  Society 

Royal  Society  of  Tasmania,  Van  Dieman's  Land 

Royal  Dublin  Society 

Boyal  Historical  and  Arcb^ological  Association  of  Ireland 

Geologists*  AsBOciation,  London 

Manchester  Geological  Society 

Literary  and  Philosophical  Society,  Liverpool 

Royal  Institution  of  Cornwall 

Royal  Geological  Society  of  Ireland 

Midland  Naturalist,  Birmingham 

Academy  of  Natural  Sciences,  Philadelphia,  U.S.A. 

NatnrhistoriBchen  Hofmuseum,  Wi<n,  Austria 

Sodeto  Imperiale  des  Natnralistes,  Moscow 

United  States  Geological  Suiy^  of  the  Tenitories,  WashiDgton 

Boston  Society  of  Natoial  History,  (J.  S.  Amerioa 
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Hull  I.iUrarj  duiJ  PhiloBophioil  Society  I 

Conneetio'it  Aondeniy  of  Art*  and  Scieaon  I 

Acsdemy  of  Science  St.  Loais.  U.  S.  America  1 

HUtattcnl  Soduty  at  Lnucaahire  and  Cbeahiic  I 

Qeclo^cul  Society  of  Lontloa  ] 

Rojol  UaiveTHity  of  Norway,  Cbri^uDa  I 

SooiilA-GeoloKiqne  da  Nord.  Litle  I 

Royal  Society  of  Edinburgh  I 

Royal  Geolopcal  Society  of  Cornwall  I 

Ruyal  Physical  Society  of  BJinbiui^b 

Ovemi^  over  det  KoaifKliiro  Dantko  Videaekabemm  Sel■k«b^  ^i^lun 
MuBeam  of  Comparative  Zoology.  Cambridge.  U.S.A. 
Watford  NatDTal  nistory  Society  ami  HertfonUfaiie  Field  Olob 
Bitminghnm  Natural  Hintory  ami  Microscopical  Society 
Bristol  Natnralista'  Society 
LeedB  Oeological  ABsooiatios 
PiLt«Dt  OIRce  Library,  Lonilon 
Powi»  Iiond  Naturalists'  Club.  AVerystwith 
AmerioAn  PhiloHophical  Societv.  Philadelphia,  U.S.A. 
Comiti  Geologique  de  Snsalp,  St.  PetembeTg. 
It  is  desirable  to  draw  attention  to  the  circumstanw  iHat  h« 
subacriptions  are  due  ou  tlie  Ist  Jaiitiary  of  eaoh  year,  ami  U>  tbn      | 
great  inconvenience  uccasionod  by  the  non-payineut  of  the  snWrip- 
tioiM  e&rly  in  the  year,     Ulie  work  of  the  OflicetK  of  the  Society  u 
thereby  largely  increased,  and  the  efficiency  and  potential  Giiei^7  '^ 
the  Society  iimportiniiatelj-  diminislied. 

The  phutograpli  iiisiied  to  tlic  lucuiljers  f.ir  the  pa.-t  year  i?  4  a 
fo.ssil  tree  found  at  Uhiytoii,  near  Br,idtor,t.  The  tree  \v.\-^  siiK-e  Ww 
imreli.ased  and  removed  t.>  Owen's  Colletre,  Manelie^ter,  wliere  it  li;i= 
been  set  up  under  the  din-etiori  of  IVof.  W.  C.  Williau^.m,  I'.IO. 
so  as  to  form  a  permanent  record  n(  tbif  remarkable  oeo\ira>ui-i' 

Tlie  Pliutograph  issued  witii  these  pnieeedln^is  is  a  swti'ni  "f 
the  cliffs  near  Bridiinj,'ton,showini^  a  remarkable  .series  of  fnlditi^'^ftiiil 
contortions  in  the  {jlacial  clays  and  -sand. 

The  Honorary  Secretary  represejited  this  Society  at  the  lueeliiiii 
of  the  Uritisb  Association  at  Manchester  iu  the  capacity  of  Dehfits 
to  the  Conference  uf  CorrcspomUn;:  Societies,  and  a.s  a  result  of  the 
labours  of  the  committee,  presontcl  a  prcliniinary  Report  on  llic 
I're-bi.stortc  remains  of  (iicat  Britain. 

Since  the  last  nieetins,',  in  acconbuice  with  a  resolntion  of  tlie 
members,  .1  sum  or  £,1jii  ba-s  been  invested  in  a  niortgai-c  on  tin' 
corporat*!  property  of  tlie  town  of  Halifax.  The  Treasurers  state- 
ment of  accounts  is  appended. 


BALANCE  SHEET. 

dr.  W.  Cash  presented  the  following  balance-sheet  :- 
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'rite  Most  Nobb  ChatniiKii  then  deliveml  the  fiillmnnj 
midrwi*  : — 

Liuliea  ami  Gcntleiut>ti,— I  now  rise  for  the  piirpme  of  prDpouBg 
the  adnptiiin  of  tlio  repurt  astl  linaiictaJ  statenieat  which  you  bm 
jvMt  hoanl  read,  miil  ot  submittitig  to  you  a.  fcv  obwrv&tloDS  txaoKtui 
with  the  circumstaTicua  iiudur  which  we  are  g.ithorei}  to/jether  bnla;- 
You  will  not  naturally  jinrtgino  that  I  am  nboiit  to  deliver  aloctuTt 
upon  (jeolfigy  or  upon  any  itcieutiric  subject.  I  hnpe  I  know  mnoh 
too  well  to  uiidertakp  the  risk  of  Speokitig  upon  auy  luatten  of  thit 
kind  in  the  preFwnco  of  the  great  masters  of  science  vre  Itive  hen 
to-ilay,  whoso  presence  wo  welcoms  ao  cjirdially.  But  it  n>»j 
perh£t[«  be  of  iiitcrost  to  tbeui,  as  well  as  to  us,  if  1  very  briffly 
remind  you  of  the  oourac  wiiich  this  »)oc!oty  has  run  during  the^ 
years  of  its  existence  -(applause)— for,  n»  you  have  been  alre*Ij 
told,  we  arc  met  here  to-day  in  the  Jubilooo  year  of  thi*  society.  We 
ha     h  h  d       g   b        rs  nam 

yawhhhas  d        hhw  rmes     eo     ga     f  th    peo[i'»  »■ 

'        e  y  part  try     B     w         th    Y    kah  re  Geo  gicsl  wd 

P   ytechn      Soc   ty  m  y      ery     us  y         hink    re    ce    hft   w 
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(Hear,  hear.)  No  doubt  we  should  all  of  us  who  love  science,  how- 
ever little  qualified  we  may  be  to  speak  of  it  on  our  own  authority, 
nnqaestionably  contend  that  science  ought  not  to  be  cultivated  solely 
for  the  profit  it  may  bring  to  those  who  cultivate  it —whether  profit 
to  the  individual  or  profit  to  great  industries.  We  should  all  feel 
that  science  should  be  cultivated  for  herself,  and  that  it  is  only  when 
80  cultivated  that  she  is  ready  to  reveal  her  secrets  to  us.  But  never- 
theless you  will  none  of  you  disagree  with  me  when  I  say  that  it  is  a 
very  important  duty  of  scientific  men,  and  an  important  branch  of 
scientific  enquiry,  that  science  should  be  brought  to  bear  upon  the 
great  industries  of  the  country,  and  that  her  aid  should  be  afforded 
largely  to  the  promotion  of  these  industries  in  every  direction.  That 
certainly,  I  am  convinced,  is  the  necessity  of  the  present  day.  If 
ever  there  was  a  time  in  which  the  connection  between  science  and 
industry — the  importance  of  it — was  forcing  itself  more  and  more 
upon  the  country,  that  is  the  present  day  ;  because  we  are  coming  to 
see  that  men  abroad  had  nin  ahead  of  us,  and  if  we  desire  to  keep 
up  the  character  of  our  industrial  undertakings,  it  can  only  be  by 
bringing  them  into  the  closest  possible  communion  with  scientific 
investigation,  and  the  progress  of  science  in  every  direction.  (Ap- 
plause.) Such,  ladies  and  gentlemen,  was  the  origin  of  this  society, 
started  in  the  year  1837  ;  and  I  find,  from  our  records,  that  the  first 
meeting  of  which  the  proceedings  of  our  society  contain  an  account, 
was  held  in  1839,  under  the  presidency  of  the  lat-e  vicar  of  Leeds, 
and  Dean  of  Chichester,  Dr.  Hook.  And  upon  that  occasion  that 
eminent  man  whom  those  who,  like  myself,  recollect  to  have  been  one 
of  the  most  remarkable  men  of  his  day — that  eminent  man  in  1839 
took  an  opportunity  of  stating  his  conviction  that  there  was  no  real 
opposition  between  science  and  religion,  or  between  religion  and 
geology.  (Hear,  hear.)  You  know  very  well  the  strange  prejudices 
which  existed  upon  that  subject  at  the  time  of  which  I  am  speaking, 
and  it  shows  the  clear-sightedness  of  Dr.  Hook  that  he  should  have 
been  prepared  at  that  period  to  have  given  expression  to  an  opinion 
that  was  not  so  common  then  among  gentlemen  with  whom  he  used 
to  associate,  although  it  is  admitted  by  gentlemen  of  every  creed 
to-day.     It  must  be  a  source  of  greatest  gratification  that  these 
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prejudices  hnd  cleared  away,  and  ttat  meii  liave  come  to  beliew  tbil 
all  parts  of  trutli  iimst  proceed  from  one  origin,  aud  that  there  on 
be  no  Hiibstantial  and  penuanont  opposition  between  one  purtiwi  4 
truth  and  another,  and  that  belief  Las  loi  to  tJie  fearless  iiive^^ntinn 
of  scientific  questions  and  of  nature  in  all  her  napects,  to  which  a^ 
weo^Tetlle  great  tminiphs  science  has  made  during  the  inui  tift; 
yiiun.     The  report  which  has  just  been  read  puts  before  ycu  Irii'flj 
and  ver}'  clearly  the  present  position  of  our  society.     We  are  not  t 
Tery  numerous  body,  bnt  we  have  ailvAiiced  steadily  in  tiie  uinnUt 
of  our  menibera.    We  do  not  desire  even  that  we  should  becniLe » 
verj'  numerous  body,  because  wliat  we  wish  ia,  that  we  sht>aU  gtHia 
within  our  ranlca  men  who  have  a  real  love  for  science,  and  men  who 
are  willing  not  merely  to  give  their  namos  to  a  society  of  tlii»  descrip- 
tion, but  to  take  some  part  in   the  investigations  in  which  it  i) 
engaged.     I  think  that  all  those  who  have  watched  the  prognai  of 
this  society  for  a  considerable  number  of  years,  will  admit  tlut  it 
has  done  good  work  for  science  during  that  time.     In  the  year  1S*6 
it  was  extended  to  the  whole  county  of  York,  and  we  claim  hov  to 
carry  oar  investigations,  and  work  from  one  end  of  this  great  emaXf 
t.i  tlir.  otlior.      The  TO]v.v\  hn'   sh.,wii  tljo^o  wh-i  ncrc   ii.^t  ■jn^vMn^-:'^ 
previously  with  the  mode  in  which  our  work  is  carried  on.  th;it  ^■i 
do  not  confine  ourselves  to  the  reaih'ng  of  pa])ors  iit  meetings  like 
this,  but  that  we  also  engage  iu  practical  work  and  in  field  e\cuisioii> 
for  the  study  of  different  districts  in  the  county.     I  say  re—\  aiu 
afraid  I  ought  not  to  use  that  particular  word,  because  I  have  Wi'U 
too  busy  to  take  any  p.art  in  these  eipodilions,  and  I  ought  thcri-fure 
to  say  i/ou;  but  lam  desirous  of  identifyiug  myself  wit  lithe  :i<ieiety— 
(applause), — and  I  hope  some  rays  of  the  light  of  science  wliich  emansle 
from  you  may  fall  upon  mo  and  illuminate  my  mind.     Our  papor< 
speak  for  themselves  ;  our  transactions  are  published,  and  tlic  repor: 
which  has  just  been  read  shows  the  sort  of  connection  between  u^ 
and  most  of  the  scientific  societies  in  Europe.     That  in  itself  is 
recognition  by  these  eminent  societies  that  we  are  working  with  them 
for  a  common  cause,  and  that  we  are  not  unworthy  of  their  notice- 
\Vithrn    the   ia,?t    few   hours    I    have  heard  an  expression  fnuu  an 
eminent  geologist  in  regard  to  our  papers,  which  I  confess  led  me  to 
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tHask  that  I  should  be  justified  in  telbng  you  that  men  of  the  highest 
jntinction  have  found  in  those  papers  a  record  of  investigations 
ikely  to  be  of  lasting  value,  and  fit  to  take  there  place  permanently 
11  scientific  libraries.  (Hear,  hear  J  Of  practical  work  I  have  spoken. 
^d  now  I  would  venture  to  submit  to  you  that  such  a  society  as 
his,  which  has  attained  for  itself  the  recognition  of  men  of  so  much 
listinction,  and  whose  papers  are  of  the  character  I  have  spoken  of, 
aust  be  doing  a  great  deal  for  the  encouragement  of  natural  science 
Q  this  great  county.  It  would  indeed  be  a  disgrace  if  a  county  like 
rorkshire  were  to  be  behindhand  in  scientific  matters,  and  if,  during 
he  fifty  years  of  the  existence  of  the  society,  its  members  have  been 
oing  anything  for  the  promotion  of  true,  honest,  zealous  study  of 
atnral  science,  especially  of  geological  science,  in  Yorkshire,  it  has 
een  accomplishing,  I  think,  work  the  value  of  which  will  be  generally 
scognized.  1  observe  that  it  is  stated  in  the  programme  that  Prof 
add  will  speak  on  the  relations  between  the  great  central  societies  and 
)cal  ones.  1  hope  we  shall  hear  from  him  that  he  shares  the  feelingwhich 
have  always  entertained,  that  while  it  is  desirable  that  the  scientific 
ork  of  the  country  should  be  brought  to  a  focus  in  the  great  central 
Dcieties  which  have  their  local  seat  in  London,  yet  there  is  plenty 
f  work  for  other  societies  to  do  in  the  various  counties  and  provinces 
f  the  country,  and  they  are  the  proper  feeders  of  the  London 
)cieties  with  those  facts  of  observation  which  form  the  basis  of  all 
iductive  science  I  have  alluded  to  those  eminent  persons  who  are 
ith  us  to  day,  and  I  am  sure  you  will  join  with  me  and  will  think 
am  rightly  representing  your  feelings  when  1  tender  to  them  our 
armest  thanks  for  their  presence  on  this  occasion.  (Applause).  We 
re  not  so  foolish  as  to  suppose  that  we  have  anything  to  teach  them, 
ut  they  have  a  great  deal  to  teach  us  if  time  permit.  Their 
resence  here  is  of  extreme  value,  because  it  shows  that  they  have 
^rsuaded  themselves  that  the  Yorkshire  Geological  and  Polytechnic 
ociety  is  doing  solid  work  for  science  in  this  part  of  the  country,  and 
lat  it  is  worth  the  while  of  such  eminent  scientific  men  to  come  two 
undred  miles  for  the  purpose  of  showing  their  interest  in  this 
)ciety,  and  giving  us  the  encouragement  of  their  presence.  (Applause.) 
[othing  can  be  more  conducive  to  the  good  and  to  the  prosperity  of 
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an  »s3ociation  of  this  description  than  that  after  fifty  yean  of  »od: 
it  should  receive  SHch  an  imprimtttir  of  the  course  it  has  '>ewi  fol- 
lowing during  that  lengthened  period;  and  if  that  work  has  *ou  tlu* 
meed  of  approval,  to  this  extent  it  mugt  convince  us,  without  vanilx 
or  undue  pride,  that  we  have  done  soniellitog  for  the  pronintio!!  rf 
scicnou;  and  it  will  also  be  a  proof  to  us  that  there  ia  a  gtwit  voii 
for  U8  in  the  future  iu  the  saine  direction.  The  circle  of  Bcience  i* 
widening  every  day.  The  conquests  of  science  during  the  fifty  ma 
of  the  life  of  tliis  society  have  boeu  of  the  most  marvellous  descrip- 
tion. These  conquests  are  not  yet  terminated  I  speak  with  tha 
greatest  diffidence  in  the  jiresence  of  the  men  here  now,  but  1  wonU 
venture  <J>  say  that  I  beiieve  I  am  not  wrong  in  supposing  that  in 
verj'  many  branches  of  science  these  conquests  are  really  only  at 
their  commencement.  There  has  always  been,  and  must  always  be, 
for  every  innn  a  great  deal  mure  that  he  does  not  know  than  tllit 
whicli  he  does  know,  and  it  is  for  him  to  dive  anddiginthopr<vriiK« 
of  the  unknown  and  bring  forth  its  treasures,  in  small  qnantiticd  it 
may  be,  but  increasing  from  time  to  time.  And  the  more  n  cu 
increase  the  sphere  of  what  we  know  and  diminish  the  rejrioos  i*  ib 
not  know,  the  more  perfeotly  siiali  we  carry  out  tlie  piiqimcs of  tiicse 
scientific  association.s.  Tliorefore,  there  is  for  us  an  enlarging  ini 
widonning  field  of  labour.  It  is  our  work  mainly  to  supply  facts  for 
the  consideration  of  the  great  masters  of  science.  Xew  fads  ate 
tuniing  up  con-tautjy,  and  even  in  a  country  like  thiii,  wbere 
geological  investigation  has  been  carried  so  far  that  _vrtu  mi^rht  aliDf>?I 
think  there  was  nothing  now  to  discover,  I  think  I  shall  not  lie  nt.-ing 
if  I  say  that  that  would  bo  an  erroneous  contlusion,  and  tlwl  il 
would  be  a  great  mistake  to  rest  upon  our  oars  and  to  sup[)Osc  tbat 
new  facts  were  only  to  be  found  out  iu  distant  iind  nnexploreil  cou- 
tinents.  I  believe  there  is  a  great  deal  to  be  done  by  the  indiviiliul 
observer  and  the  individual  investigator,  each  in  his  own  district,  sni 
it  is  to  that  matter  especially  that  the  members  of  a  society  of  thii 
description  ought  to  give  their  special  attention.  The  combination  of 
science  and  industry  is  one  of  the  most  important  objects  of  the 
present  time,  anJ  I  believe  almost  all  men  are  convinced  of  its  ntx-«- 
sity.     There  may  be  still  some  persons  who  hold  a  B'>rt  of  i>edaiiiic 
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inception,  that  to  put  science  to  any  kind  of  use,  or  connect  her 
ith  any  practical  work,  was  a  degradation  of  science.  That  is  an 
itirely  erroneous  and  an  exploded  notion.  (Hear,  hear.)  Science 
not  degraded  by  being  made  of  the  utmost  possible  use  which  she 
n  be  to  industry,  but  industry  is  raised  by  being  brought  into  a 
yse  connection  with  science  ;  and  it  is  only  by  this  combination  that 
5  can  hope  to  enable  science  to  do  that  great  work  for  the  benefit  ot 
unanity,  which  lies  before  her  in  the  time  in  which  we  live.  I 
)uld  indeed  go  so  far  as  to  say,  that  while  scientific  investigation 
.ould  be  conducted  in  a  thoroughly  scientific  spirit,  from  a  pure 
ve  for  science,  and  without  a  mercenary  regard  to  the  pecuniary 
suits  which  may  attend  it,  yet  the  foremost  work  for  us,  in  a  great 
dustrial  district  like  this  during  the  next  fifty  years,  will  be  to  bring 
ience  and  industry  into  the  closest  possible  union,  and  thus  to 
ford  to  science  the  utmost  possible  opportunity  of  making  her  great 
nquests  available  for  the  advantage  of  mankind.     (Applause.) 

Mr  W.  Cash  then  rose  and  said  :  I  have  here  two  apologies — one 
)m  Mr.  Eddy,  of  Carleton,  near  Skipton,  regretting  that  he  cannot 
with  us  ;  and  another  from  Dr.  Bowman.  Mr.  Thos.  Shaw,  MP., 
unable  to  be  present.  It  is  my  pleasant  duty  to  say  a  word  or  two 
out  a  presentation  which  is  to  be  made — perhaps  one  of  the  most 
beresting  things  for  which  we  are  called  together  to-day.  (Applause.) 
lere  is  no  great  mystery  about  it.  One  or  two  friends  of  our  well- 
loved  secretary,  said  that  it  was  desirable  that  the  labours  that  he 
a  undergone  during  the  past  twelve  years  in  editing  our  journal, 
d  the  great  interest  he  has  always  shown  in  promoting  the  interests 
the  society,  deserved  at  our  hands  some  little  recognition.  (Ap- 
iuse  )  One  of  England's  greatest  sons  said  the  other  day  that  he 
d  spent  a  long  life  in  the  pursuit  of  truth,  and  when  he  had 
jcovered  it  he  had  endeavoured  to  follow  it.  It  seems  to  me  it 
luld  not  be  a  bad  motto  for  every  scientific  man.  fHear,  hear.) 
there  be  one  thing  that  a  scientific  man  plumes  himself  upon  more 
an  another,  it  is  his  loyalty  to  truth  and  his  earnestness  in  the 
rsuit  of  it.  In  our  secretary  we  have  one  who  is  a  lover  of  truth, 
d  who  has  spent  many  years  in  its  pursuit.  (Hear,  hear.)  We 
e  all  delighted  to  take  this  opportunity  of  expressing,  through  the 
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medium  of  our  worthy  president  our  respect  for  him.    (Hew,  b»r.) 
There  is  an  address  which  tt  falls  to  my  lot  to  read.     It  i^  u 

follows : — 

To  James  W.  Davis,  Esq.,  F.CI.S.,  A,c  .  of  C'heviaeiige. 
Dear  Sir, — We,   the   undersigned   members  of  the  Y<irk>bite 
Geological  and  Polyteclinic  Society  have  much  pli;asure  in  presenting 
yoTi  with  a  first-class  large  compound  binocul-ir  microscopf,  with  «I1 
necessary  accessories,  as  a  mark  of  tlic  esteem  in  which  we  htjIJ  jfuu 
personally,  and  aa  some  little  acknowled^eut  of  the  great  sernca 
which  you  have  reudereii  to  the  society  as  the  Honorary  Secretuy 
and  Editor  of  the  Annual  Proceedings  during  a  period  of  Twelwyean. 
To  the  ability  and  zeal  which  you  have  shewQ  in  this  labnur  of 
love,   as  well  as  your  personal  efforts  in  generally  promotiDg  the 
welfare  of  the  society,  and  your  uniform  courtesy  to  the  inembei*. 
much  of  its  present  prosperous  condition  nmat  be  attributed.  «nd  in 
the  hope  that  you  may  long  be  spared  to  continue  your  labours,  wiJ 
enrich  the  proceedings  by  your  own  valuable  reeearchet^ 
^  We  subscribe  ourselves, 

^^  (Signed}       RIFOK,  Prbudbxi. 

^^  October,  1887. 

The  address  contaiood  'J,^  .-ignaturos.     On  a  tablft  nQtlie  m- 

roscope  was  the  following  inscription  : — 

Presented 

to 

Jas,  Wm,  Davi;;,  E^ijuk., 

F.S.A.,   F.L.S.,   F.G.S.,   Ac, 

The  Honorary  Editor  and  iSecrotary 

of  the 

Yorkshire  Geological  and  Polytcchuic 

Society, 

By 

The  Most  Hon.  the  Marquis  of  Ripon, 

K.a,  G.C.S.I.,  D.C.L.,  F.H.S.,  &c  , 

on  behalf 

of  the  members. 

22nd  October,  1887. 


JUBILEE  MEETING.— PRESENTATION  TO  SECRETARY.  471 

The  President  then  said  :  It  now  becomes  my  very  pleasant  duty 
to  present  to  you  on  behalf  of  the  subscribers  whose  names  are  written 
under  this  address  this  microscope,  of  which  they  ask  your  acceptance, 
I  trust  that  you  will  receive  it  from  us  as  a  proof  of  our  very  high 
esteem  for  the  services  which,  for  the  lengthened  period  of  twelve 
years,  you  have  rendered  to  this  society  in  the  position  of  its  hon. 
secretary.  Your  services  to  science  date  back  to  a  longer  period  than 
that,  but  your  services  to  tliis  society,  the  zeal  and  earnestness  with 
which  you  have  laboured  for  its  objects,  and  the  life  which  you  have 
inspired  in  it,  are  such  as  to  give  you  the  very  highest  claim  to  such 
an  acknowledgment  as  that  we  are  now  taking  the  liberty  of  oflfering 
you.  (Applause.)  I  have  been  now  for  some  years  president — I  was 
going  to  say,  of  an  ornamental  description ;  but  it  is  you,  sir,  who 
have  done  the  work,  and  it  is  to  you  that  the  society  so  greatly  owes 
the  life  by  which  it  is  now  animated.  And  under  these  circumstances 
it  is  indeed  fitting  that  upon  this  occasion  of  our  Jubilee,  in  this 
memorable  year  in  the  history  of  our  society,  we  should  take  the 
opportunity  of  telling  you,  and  others  besides  our  own  members,  how 
highly  we  esteem  the  course  you  have  pursued,  how  gratefully  we 
recognize  your  services,  and  how  earnestly  wo  hope  it  may  please 
God  to  spare  your  life,  that  you  may  still  afford  the  society  that 
assistance  which  you  have  hitherto  given  it.     (Applause.) 

Mr.  J.  W.  Davis  in  reply  said :  Permit  me  to  thank  you  for 
this  beautiful  and  most  useful  present ;  were  I  to  attempt  to  express 
my  sense  of  appreciation  and  gratitude  for  so  kind  a  token  of  the  . 
kindly  feeling  of  the  members  of  this  society  towards  myself,  I  feel 
that  I  should  signally  fail.  It  is  gratifying  to  me  to  know  that  the 
services  which  I  have  attempted  to  render  to  the  society,  have  met 
with  the  approval  of  you,  my  lord,  and  of  the  members.  I  have 
always  hitherto  tried  to  discharge  the  duties  conscientiously,  and 
with  courtesy  to  all ;  and  if  it  should  be  the  desire  of  the  society, 
and  it  sees  fit  to  re-elect  me  to  the  honourable  office  I  have  so  much 
pleasure  in  filling,  I  shall,  I  trust,  continue  to  serve  its  best  interests 
with  such  zeal  and  care  as  I  may  be  able.  I  thank  you,  my  lord, 
ladies  and  gentlemen,  very  heartily,  for  this  expression  of  sjrmpathy 
and  kindness  you  have  given  me.    (Applause.) 


l72  JITBII-BK  MKCTISO.— KLECTIOS  OF  wrnCBHS. 

Mr,  W.  Rowley  proiio*eii  a  vote  of  ibanid  to  tiie  offic«n  of  lk» 
)ut  yew  for  their  eorvices. 

Mr.  T.  Carter  Mitchell  woiwuded  the  rdsolution.  whieh  «H 
vdopted. 

Mr.  U  Carter  propuftol  tliat  the  Munitiw  of  Kipuii.  KG.FKS, 
ic,  b«  re-riected  preaidont.  lie  said:  To-day  is  not  Ui*  oulj 
UMmtuuity  on  wliii:li  we  havo  had  tlie  i>drsonal  presence  ot  um 
■■lleBt  Pretiiduiit,  Uiu  Noblo  ^lariiuis,  and  Ii'm  gjuial  and  plea»n[ 
BppMi  vouUl  alone  lead  us  tu  the  ooncluxion  that  lio  wh«  the  ri^t 
Qua  it)  tie  right  place.    (Applause.) 

I'rof.  A.  n.  Orton  »ecoiuled  the  rtnohitiint,  wliicb  wa*  Ttry 
xirdially  adopted. 

TUo  President  :  I  tlwnk  yon  very  mnch  for  tho  honour  tm 
i&vt  douQ  mt)  in  ro-cleutiug  ine  as  your  iireaidiMil.  Whau  1  ull  it 
ui  honour  I  do  uot  uso  tho  word  incruly  ;  1  foul  it  is  an  honour  tu 
w  at  the  head  of  a  society  of  this  kind,  and  I  shall  always  M  it  my 
luty — an  agreoablo  duty — to  do  auything  tliat  may  be  in  my  p^ivu 
[ior  the  adrautage  and  progress  of  tho  Yorkshire  (ieoloj;icft]  Society. 
(AppUiua.) 

Mr.  R-  Reynolds  proposed  ihsit  the  Vicc-prosidents  be  re- 
elected;— 

Duke  of  heeds. 

Earl  of  Dart  iiioiitli. 

E.ari  Kitiwilliiiiu. 

Viscount  tijilwiiv. 

Earl  of  AVluiriidifte. 

Lord  Hiutt-hton. 

Viscount  ll.ilifiix. 

Lt.-Col.  L.  .1.  Crosjley.  ,1.1'. 

W.  Morrison,  Ml'. 

Thos.  Shaw,  M.P. 

Thos.  W,  Tew,  J.l'. 

H.  C.  Sorby,  F.K.S. 

W.  T.  W.  S.  Si.inhope,J.l'.,ic. 
And  that  James  Booth,  FXIS 

Dr.  F.  H.  Bowman,  F.R.S.Ed. 

I'rof.  A.  11.  Green.  M.A„  F.R.S. 

Richard  Carter,  C'.E.,  F.ti.S.,   be  added  to  the  li»t 
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Mr.  S.  Seal :  I  have  great  pleasure  in  seconding  the  resolution, 
think  it  is  a  very  suitable  list,  and  they  will  be  a  very  worthy  army 
lieutenants  under  our  noble  president. 
The  resolution  was  adopted. 

Mr.  Jas.  Booth  said  :  I  have  great  pleasure  in  proposing  that 
r.  Wm.  Cash,  be  re-elected  as  treasurer,  and  that  Mr.  J.  W.  Davis, 
I  hon.  secretary  for  the  ensuing  year.  I  am  sure  all  of  us  are 
:ceedingly  indebted  to  these  gentlemen  for  the  efficient  services  they 
tve  rendered  to  us  in  the  past,  and  we  are  pretty  well  assured  that 
the  future  we  shall  have  from  them  the  same  amount  of  efficient 
rvice.  As  to  Mr.  Cash,  he  keeps  the  accounts  in  a  straightforward 
d  business-like  way,  that  they  are  clear  aud  easily  understood,  and 
uu  sure  he  is  entitled  to  our  thanks  I  am  thankful  also  to  you 
r  having  elected  me  as  one  of  your  vice-presidents.  I  take  a  great 
terest  in  the  society,  and  the  noble  Marquis  has  expressed  exactly 
lat  we  all  feel,  that  in  this  society  there  has  been  good  and  noble 
)rk  done  in  the  past,  and  if  it  continue  as  it  has  done,  good  work 
ill  be  done  in  the  future. 

Mr.  Wm.  Stott  seconded  this  resolution,  which  was  passed  very 
►rdially. 

Mr.  Davis  said  :  I  am  very  much  obliged  to  you,  geutlemen,  for 
-electing  me  to  a  position  in  which  I  have  had  a  great  deal  of 
easure.  The  work  has  always  been  a  labour  of  love.  Difficulties 
ise  occasionally,  and  it  does  not  always  happen  that  every  member 
es  the  same  object  exactly  in  the  same  light ;  but  I  trust  that  in 
le  future,  as  in  the  past,  members  will  exercise  the  spirit  of  forbear- 
ice  and  indulgence,  and  we  shall  continue  to  get  on  happily 
►gether,  and  the  society  will  progress  for  many  years  to  come, 
lear,  hear.) 

Mr.  Cash  also  thanked  the  meeting  for  re-electing  him  treasurer. 
Mr.  J.  Arthur  Binns  moved  that  the  Council  consist  of  the 
llowing  gentlemen : — 

W.  Alexander,  M.D.  J.  E.  Bedford. 

R.  Carter,  C  E.  W.  Cheetham. 

J.  Ray  Eddy.  T.  W.  Embleton. 

Prof.  A.  H.  Green,  M.A.  T.  H.  Gray. 

Geo.  H.  Parke.  R.  Re3mold8. 

W.  Rowley.  C.  Fox-Strangways. 
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This  was  Si-eondcd  by  Mr.  W.  Townend,  and  carried. 
Tlie  I'resuleiit :  .\jid  now,  geutleuieii,  it  faEa  to  mi 
poae  this  next  resolutiou,  tli;it  the  following  gentiemen  be  eltdeii 

(orary  uieiubera  of  this  sotiety  :— 
Prof.  John   W.  JaAd.  P.R-S..  President  of  the  Gwlnpol 
Society,  I/mdou. 
Dr.  Henry   Woodward.   F.R.S.,   Keeper  of  the  GeidngK^ 
Collections  at  the  British  Musetim. 
I'rof.  N.  Bodiiigton,  M..\...  Ac,  Principal  of  the  Yortstiw 
College. 
Prof.  'r.  McKeuny  Hiighes.  F.R.S.,  &c.,  Cambridge. 
Prof.  W.  C.  AVillinmson,  F.R.S..  Owens  College. 
I  submit  theae  names  to  you  aa  the  names  of  gentlemen  ithosill 
do  honour  to  the  society.    'I'hey  are  men  of  the  very  highest  dis- 
tiiK'tioii    ill    their    respective  dapartraenta    of   science,   and  ihar 
acceptance  of  the  honorary  position  is  a  proof  that  tbey  respect  the 
work  we  are  doing,  and  that  it  is  for  the  general  a-ivancement  rf 
science.     (Hear,  hear.) 

Mr.  Sftvis  eeconded  this,  and  uud  :  From  the  earliest  days  <t 
this  society,  it  has  been  one  of  its  privileges  to  elect  men  dii-  ' 
tingui.shoil  in  science  as  liouorary  fellow,'!,  and  it  is  only  in  nccoriiaurt 
with  these  preceilents  that  we  are  electing  gentlemen  whose  names 
have  been  read  as  honorary  members  of  the  society.  I  am  qnite  jhw 
tbey  will  do  honour  to  tlie  society,  and  in  thanking  theiu  f^r  their 
past  services,  we  may  entertain  a  lively  hope  of  favours  to  come. 
(Langbter  and  apphmse) 

Prof.  Judd  and  Prof.  Bodington  each  spoke  his  acknowledg- 

Prof,  Jniid  then  gave  an  addresis  on  "  The  relation  between  the 
central  societies  and  local  ones."  He  said:  It  has  often  occurrjii  to 
me  that  tbc  name  of  onr  society  is  a  very  striking  and  .it  the  wime 
time  II  snggo.-itive  one.  Tliore  are  many  polytechnic  societies,  ami 
of  the  geological  societLi,  thcie  aie  not  a  few.  But  I  believe  this 
society  is  the  only  one  which  is  at  tbe  same  time  a  geological  and  a 
lioiyteclmic  society,  llurc  im\  be  hypercritical  people  wJio  wouU 
suggest  (hat  thi.s  title  is  a  mi-Limiei      And  that  if  "  Polytechnic  " 
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oes  not  include  geology,  then  other  sciences  ought  to  be  specified 
3  well.  I  think  the  explanation  of  this  apparently  anomolous  desig- 
ation  will  be  found  in  the  fact  that  originally  this  society  was  "  The 
6oIogical  and  Pol}iiechnic  Society  of  the  West  Riding  of  Yorkshire; " 
id  the  district  of  the  West  Riding  is  one  so  rich  in  mineral 
^posits — deposits  of  ironstone,  coal,  limestone,  and  building  stone, 
lat  the  science  of  geology  which  deals  with  questions  relating  to 
ich  deposits,  was  thereby  brouglit  into  special  prominence,  and  the 
une  geological  was  added  to  that  of  polyteclmic  Whether  I  am 
ght  or  wrong  in  this  attempted  explanation  of  the  origin  of  the 
iine,  I  cannot  but  feel  that  I  am  not  far  wrong  in  ascribing  to  this 
rcumstance  the  honour,  and  I  will  add,  the  great  pleasure  of 
jceiving  an  invitation  to  be  here  to-day.  It  is,  I  know,  as  the 
3presentative  for  the  time  being  of  a  great  central  society  whose 
rork  is  to  investigate  "  the  mineral  structure  of  the  earth"  that  I 
m  here  to-day — a  society  which  ha.s  always  taken  the  greatest 
aterest  and  has  always  cultivated  the  most  friendly  relations  with 
he  Yorkshire  Geological  and  Polytechnic  Society,  and  I  am  per- 
uaded  will  always  continue  to  do  so.  (Hear,  hear.)  During  the 
►resent  year  a  great  number  of  individuals  have  been  called  upon  to 
ixercise  a  considerable  amount  of  ingenuity  in  seeking  to  discover 
lither  wonderful  parallels,  or  striking  contrasts,  between  the  years 
837  and  1887.  And  it  arouses  in  one  almost  a  sense  of  personal 
QJury  to  find  that  there  is  another  jubilee— that  of  your  society, 
lating  from  the  same  period,  which  seems  to  demand  further 
ixertions  of  the  same  kind.  (Laughter.)  But  glancing  at  the 
dstory  of  the  progress  of  science,  a  suggestion  does  present  itself  at 
he  very  surface  as  affording  subject  for  profitable  reflection — ^the 
late  of  our  society  does  correspond  very  closely  indeed  with  a  crisis — 
k  turning  point  in  history  of  science  Before  that  date  the 
dvancement  of  science  was  almost  exclusively  due  to  the  efforts  of 
adividuals.  Since  then,  though  the  efforts  of  individuals  have  never 
>een  wanting,  yet  the  efforts  of  individuals  have  been  to  a  great  extent 
upplemented  and  correlated  by  the  labours  of  various  scientific  bodies 
ike  our  own.  Very  strikingly  does  this  appear  if  we  study  the  history 
\i  the  progress  of  geology  in  Yorkshire  since  1837.    Before  that  date 
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the  history  of  geology  is  a  record  of  the  acbieTemenU  of  imliridiak 
"  There  were  (pants  on  the  enrtli  in  those  daj-s,"  and  the  gtani*  hid  i 
very  good  tintu  of  it,  because,  with  all  the  worhl  before  them  they  touM 
chooM  tlie  objects  of  their  study.     But  now,  wUeu  so  many  fields  Live 
beoii  occupied  and  well  worited  out  by  these  individuals,  it  is  neceaaiy 
that  the  remaining  portionf;  of  the  subject  should  be  taken  np  in  a  more 
Aystomatic  and  methodical  manner,  and  this  will  perhaps  be  beit  dout 
by  the  efforts  of  societies-    Geologists  will  always  remember  that  it 
was  in  Yorlwhire,  about  the  year  1673  that  Maxtin  Lister  conceiTid 
the    6rst  idea  of  luakiug  geological,  or  as  he  calls  them, "  soil  ot 
mineral    maps"     He  was  strongly  impressed  with  the  coatrast  of 
Ilolderiiesti,  with  its  sands,  clays  and  peat,  and  the  Wolds  with  tbeit 
chalk  and  Hint ;   the  moorlands  of  the  Xorth,  with  their  saudstonti 
awl  cliiys,  and  the  mountains  of  the  west,  with  their  sandstouH, 
clays  and  coaU ;     and    he    made    the   valuable  suggestion  ihil 
the  (listributinn  of  these  several  materials  might  be  ttell  ahown 
upon   maps.      But    it    was   reserved   to    William    Smith   tfl  go 
much  furthuT  tlian  this,  and  to   show  that  such  m^  might  bo 
made   to  exhibit  not  only    the  distribution,   but   also    the  ttw 
relation  of  stratified  masses.     The  year  1794  is,  I  thinli.  tegarirf 
by  historians    as    one    not    ultogether  uneventful.       But  ii   lias 
occurred  to   mo  that  when  distance  has   placed    objects    iu  some- 
thing like  their  true  perspective,  the  year  1794  will  not  be  so  niiicli 
remembfixxi  for  events  that  at  the  time  have  attracted  the  greatesl 
attention  as  for  othoi-s  far  loss  conspicuous.     When  we  think  of  that 
year  we  shall  tiud  our  interests  centered,  not  iu  France  or  Ireland, 
but    iu  Yorkshire,      The   time   must  come  wheu   Robespiere  and 
Buonaparte  become  like  the  shailows  of  a  nightmare  or  troubleJ 
dream,  and  when  the  crimes  and  troubles  of  Ireland  shall  have  beeu 
forever  forgotten  in  a  great  reconciliation,  and  iu  that  time  we  shall 
think  more  of  an  event  which  took  place  in   1794  in  this  county  of 
Yorkshire,  wheu  a  memorable  post-chaise  vehicle   had   been  seen 
njakiug  its  way  from  Banisley  to  Leeds,  and  hence  to  York  and  away 
to  Newcastle  and  tlie  north,  and  back  by  this  very  town  towards  tlie 
south.     In  tliat  post-chaise  was  Wiiliain  Smith,  who  was  engaged 
'u  obtaining  a  verification  of  that  important  generalisation  of  his 
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which  had  had  such  an  important  influence  on  the  history  of  science. 
Another  year,  1815,  will  be  perhaps  almost  as  conspicuous  in  future 
history,  not  for  Waterloo,  but  for  the  construction  of  the  first 
geological  map  in  England.  In  1821  Smith  completed  his  work  in 
connection  with  this  part  of  the  country  by  preparing  the  geological 
map  of  Yorkshire  in  four  sheets.  I  must  also  refer  to  John  Farey, 
the  pioneer  of  the  race  of  able  raining  surveyors,  who  have  learned 
to  abandon  the  dominion  of  the  rule  of  thumb  and  prepare  them- 
selves for  their  important  duties  by  a  careful  scientific  training  ;  to 
Wm.  Buckland,  who,  by  his  researches  at  Kirkdale  Cave,  laid  the 
foundation  of  that  important  branch  of  science  forming  the  border 
land  of  geology  and  archaeology  ;  to  Adam  Sedgwick  who,  out  of  the 
study  of  the  red  rocks  and  the  magnesian  limestone  of  this  county 
was  able  to  elucidate  "  the  structure  of  great  mineral  masses  ; " 
to  the  Rev.  George  Young  and  his  companions,  pioneers  in 
palaeontology,  which  has  been  so  well  pursued  in  Yorkshire,  and 
is  still  cultivated  in  this  society  by  our  associates,  Mr.  Davis,  Mr.  Vine, 
and  others,  who  are  doing  much  excellent  work,  nor  must  I  forget 
the  important  work  commenced  by  Williamson  and  Hutton  in 
studying  the  vertical  distribution  of  fossils  in  rocks,  whereby  they 
anticipated  to  a  great  extent  the  work  of  distributing  the  various 
formations  into  zones. 

It  would  be  a  mistake  to  suggest  for  one  moment  that  the  period 
before  1837,  although  especially  characterised  by  the  labour  of 
individuals  was  not  marked  by  the  existence  of  any  societies  at  all.  I 
think  I  may  say,  however,  that  the  societies  which  existed  before 
that  date  were  mainly  engaged,  not  in  original  investigation  so  much 
as  in  the  diflfusion  of  knowledge.  Such  were  the  Literary  and  Phil- 
osophical Societies  of  that  period,  of  which  we  must  always  think 
and  speak  with  the  greatest  respect.  That  of  Leeds  was  founded 
earliest  in  the  year  1820 ;  those  of  York  and  Sheffield  in  1822 ; 
that  of  Hull  in  1825,  and  those  of  Halifax  and  Scarborough  in  the 
year  1830.  Apart  from  the  important  work  which  these  societies 
performed  in  diffusing  scientific  knowledge,  I  may  claim  for  them 
that  they  have  exercised  an  important  influence,  in  the  develop- 
ment of  scientific  thought  not  only  in  Yorkshire,  but  throughout 
Eogland,  and  indeed,  all  over  the  world.    Like  a  small  stone  that  is 
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ibrawu  into  a  pool,  whicJi  causes  wider  and  ever  widmiDj  nrclM  to    | 
(txteud  outvnnl^  ns  fu  ae  we  can  see,  so  it  has  been  with  ?»nit  uiiiil 
HDi]  «e«iiiiii£ly  iuNigiiilicent  events.     Id  the  year  1S24,  Dr.  Msttk* 
Allen,  of  York,  visited  Kirkby  Lnndsdale,  aad  met  Wm   Smitli. 
After  that  interriew  an  invitation  was  sent  from  York  for  Smith  to 
fto  and  lecture  before  the  Yorkshire  Pbilnsophical  Society.    And  u 
Phillipa  well  aaid,  thU  was  a  crisis  i[i  the  history  both  of  Smith  unl 
ofPhillipa  himself,  but  it  wai  also  a  crisis  in  the  history  of  sdecce.  Dot 
only  of  Yorluhire.  butall  overthewoHd.    Smith  bad  delivered  liialec- 
tures.  and  wa.s  invited  the  same  yenr  to  lecture  at  Scarbro.'   It  wwsoau 
found  that  Smith  was  tlie  thinker  and  Phillips  the  lecturer.    PhiUip" 
dtiringhis  lectnriag  toura  made  himself  thoroughly  acquainted  with  Hk 
geology  of  all  the  different  districts  of  Yorkshire,  and  the  r«snlt  nu 
the  publication,  in  two  volumes,  of  "  The  Geology  of  Yorkshire,"— 
Iho  un«  in  1829  and  the  other  in  IHH.      But  vast  and  important  t* 
was  the  work  done  by  John  Phillips  in  Yorkshire,  we  must  not  stop      ' 
hei"e.     The  first  idea  of  the  British  Association  was  undoubtedly  due      l 
to  Brewster  ;  but  it  is  no  less  tme  that  the  working  out  of  the  ides      I 
to  a  practical  issue  was  to  s  great  extent  dependent  upon  the  p^suuin     | 

Phillips,  Tlm.s  wi>  iiiny  trace  all  the  work  that  liiis  bceu  doue  bv 
llint  ,<,'rL\at  Assooiati'iu  (o  a  Mcemiii,L:ly  iiisigiiiticaiit  event  which  XnJt 
]>\:kc  in  ls-i-1.  when  Suiith  w;is  invited  lo  i-muc  from  Kirhy  LousJkV 
ti>  Yiirk.sliire. 

1  think  the  iriHuence  oftlie  liriiish  A^wciatii'ti  can  be  trace-!  in 
turn  upon  this  society.  By  its  itinerant  diar.ictcr  the  Ynrkdiire 
(ieologicalSni-iotyscek.^  to  dn  for  Yorkshire  tliat  which  Jia:,  Weu 
done  fur  the  whole  of  fini,'land  by  the  British  Association.  After  the 
very  clear  and  ehiipient  .address  wliicli  we  liave  heard  frt>m  our 
I'l-esident  to  day,  I  will  not  attempt  to  follow  the  liistorj'  of  this 
society  or  trace  llie  important  work  it  has  done  ;  but  I  may  point  i" 
the  results  which  have  been  olitaineJ  in  the  way  of  fonning  scientific 
a.ssociation3  all  over  the  country  since  tlie  foundation  of  the  Skk'iety 
in  1H37.  There  are  now  more  than  CO  such  scientific  societies.  Some 
!iro  geological  societies  and  associations ;  others  are  naturalist 
"ocieties ;  others  microscopical :  others  field  cKiba ;  and  otliers  are 
societies  for  the  promotion  of  tlie  interests  of  various  classes  of  pro- 
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fessional  men  such  as  mining  engineers,  agriculturalists,  medical 
men,  and  so  forth.  And  here  I  must  remark  that  the  multiplication 
of  such  societies  is  not  inimical,  but  helpful,  to  our  central 
societies.  The  more  societies  we  have  in  Yorkshire  the  more  will  the 
central  society  of  the  Yorkshire  Geological  Society  prosper.  The 
more  societies  are  multiplied,  the  better  for  the  central  societies  and 
for  science  itself  Beiides  these  societies  we  have  more  than  a  dozen 
museums  in  Yorkshire.  I  cannot  help  pointing  to  the  importance  of 
the  work  which  has  been  done  in  Yorkshire  by  the  extension  of  the 
Geological  Survey.  About  1850  it  was  that  Sir  Henry  dela  Beche 
commenced  making  the  map,  and  it  was  a  natural  consequence  that 
the  man  first  associated  with  this  work  should  be  Prof  Phillips. 
That  of  Yorkshire,  begun  by  Phillips,  Smith,  and  Ramsay,  soon  came 
to  a  standstill,  and  was  not  resumed  until  1867,  when  Prof  Green 
turned  his  attention  to  your  great  coal  fields  ;  and  Yorkshire  is  to  be 
congratulated  that  in  your  school  of  learning  Prof  Green  should  be 
the  first  Professor  of  Geology.  The  retrospect  of  the  last  50  years 
of  science  in  Yorkshire  is  indeed  neither  unsatisfactory  nor  wanting 
in  encouragement.  If,  turning  from  the  past  we  venture  to  glance 
into  the  future,  we  cannot  fail  to  anticipate  a  great  development  in 
the  years  to  come,  of  this  most  valuable  principle  of  the  association 
for  the  advancement  of  science.  And  this  must  go  on  until  every 
town  shall  have  its  societies,  where  students  of  kindred  spirits  shall 
meet  for  mutual  help  and  encouragement ;  and  every  science  shall 
be  fed  from  these  multiplied  centres  of  influence  ;  till  country  districts 
shall  be  overrun  by  field-clubs  and  the  lecture  rooms  and  museums 
of  the  towns  shall  be  besieged  by  the  dwellers  in  the  villages ;  till 
those  who  labour  in  your  own  and  other  universities  shall  meet  and 
join  hands  in  effort  with  the  teachers  in  grammar  schools — aye,  and 
in  Board  Schools,  too,  in  every  part  of  this  great  country — till  the 
solace  of  science,  the  true  consolations  of  philosophy,  shall  be  brought 
within  the  reach  of  every  toil-worn  man  and  woman  in  this  great 
hive  of  industry  ;  and  till  the  number  be  indefinitely  augmented — 

**  Ot  thoM  that  eye  to  eye  shall  look 
On  knowledge,  under  whose  command 
Is  earth  and  earth's,  and  in  their  hand 
Is  Natare  like  an  open  book.** 


^^^^^^H                        JrHLEK  HinTSG.                                                   1 

^^T^ff  mBtag  muy  of  the  nwrnbcrs  dined  tugrther  at  tin  J 

Uniwtn  Botd.  tbe  Miiqab  of  Ripoo  ptniding.    Afi.inianU  Berml  1 

Polywcboic  Soctctj-."  ud  in  m  •loin;  «ud  :  it  mu»t  btl  to  the  lot  of 

otw  of  09  to  iwijuue  Uiis  toast.     I  think  (  spenk  the  -teutimeuti  of  J 

aU  pTMont  wImu  I  »T  m  btv*  oiw  uid  all  (terired  nuuiy  adnntaRH 

our  mtt^  U>^7.     We  he«  »  good  deal  almnt  epucii-m^ 

ocnnons.    1  owmothe^  boping  that  this  oocaatoo.  when  ««  ban 

nay  be  an  epocb-uakiiig  occasion  for  n*  ;  wi'l  whi!*  we  may  kiok 

ha9  aeocmiplisbed  tn  the  Ust  aftjr  ytan.  we  raa.v  Uxtk  foirwaid  tnth  ft 

w^  faiiMled  hope  that  the  toodoct  of  thfi  M>ciet}- dunn^  the  nexl  half 

eautmj  will  be  ax  advantageous  to  the  tDt«r«sts  of  scieitcc  m 

■UrtriureaahaabwtfMpnffioitswgtfcirf  the  sodety. 

■r  ftatOneu  who  wa>  mM  npen  to  na)K>od.  said :  ItfcMtM 

-  ..f , 


U-.a  ]  \ 


ei.-'nnl.I. 
nlieuevt-r   I  co; 


littl.'  I 


loe:'  have  iirevoiik^l 
L-e;irs.  ana  I  have  boeu  ablL'-^l 


imI  SiX'ieiy 


jirei-oiit  at  the  iiuvtiu^*  of  llii,-  -^o 

I  luivo  ou^UMvonro.i  to  W>  tliere. 

me  m'lu  1,'iviui.'  iinwh  nino  lor  sevonil  y 

10  .-..inout  iiiysolt  «idi  ho;u-iug  how  «vl!  tl«'  society 

aiKi  what  ii^elnl  work  »:is  boiiii:  ^oue. 

Trot".  Miiill  -avo  th.'  to:u<t  of-'Tho  L-mh^n  lieMn. 
He  said:  Tiie  Yorkshire  lieobgiL-al  Society,  wliose  anniversar)- «< 
have  K'Oii  i-olebnuiuj;  to-ilay,  may  be  rei^anied  a*  a  brule  that  has 
lieen  receiviiii;  the  i-oii,i.Tatii!atious  of  her  Irieii.!:'.  if  the  President 
of  llu'  Loiiih'ii  tlooU\irie;0  Sivioty  is  able  to  si*  a  certain  liei^oo  of 
merit  in  the  |HTlormaiiee  of  the  Yorkshire  Geohigieal  Siviety,  so 
iiiiieh  more  are  ive  eoii^-ioiis  of  ihe  greater  merit  in  tlie  Limion 
J^iX'tety.  I  ask  you,  in  lirinkinj;  this  toast,  to  couple  witli  it  ihc 
't.-une  of  Pr,ife?sor  JuiM, 

Pr>.fessor  Jii,hi:  I  iiave  been  tryiu^t  to  rememU'r   if  I   ,ii,l  iiot 
I'ohmg    to    tliia    county.       i  have  wanted  to  say   -  I   too  aiu    a 
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Yorkshireman."  (Hear  hear).  I  confess  I  have  not  been  very  success- 
fbl  in  finding  the  ground  for  the  proud  boast.  I  have  a  great 
gympathy  with  Yorkshire,  and  recollect  that  some  of  my  earliest 
work  with  the  hammer  was  along  the  shores  of  this  beautiful  county. 
But  this  is  my  first  visit  to  this  charming  city  of  Ripon,  and  never 
before  have  I  been  able  to  partake  of  the  beauty  of  Fountains. 
Well,  I  am  very  glad  indeed  to  be  here  to-day,  and  especially  to  be 
the  bearer  of  greetings  to  you — for  I  am  speaking  to  you  now  in 
the  name  of  all  the  Fellows  and  Officers  of  the  Geological  Society  in 
London  (Hear  hear).  I  hope  societies  of  this  kind  will  abound  and 
prosper  all  over  the  land  ;  and  trust  that  this  society  will  do  even 
more  in  the  future  than  it  has  done  in  the  past  for  the  advancement 
of  the  science  in  which  the  Geological  Society  of  London  is  par- 
ticularly concerned.     (Applause.) 

Principal  Bodiugton  :  I  have  the  honour  to  propose  the  health 
of  "  The  President,"  who  has  presided  over  us  to-day  with  so  much 
geniality.  There  are  those  who  know  how  great  Lord  Ripon*s 
interest  has  been  in  this  society  for  a  great  number  of  years.  I  am 
sure  those  who  heard  his  address  and  perceived  in  that  address  how 
warm  his  interest  was  in  science  and  in  the  application  of  science, 
will  give  a  cordial  assent  to  the  toast  which  I  have  the  honour  to 
propose.  Our  President  is  one  who  never  shirks  his  duty.  But 
there  is  something  in  enjoying  your  duty  and  he  makes  us  feel  that 
he  enjoys  his  public  duties.  Lord  Ripon's  services  to  science  are  not 
confined  to  this  society ;  he  does  a  large  amount  of  work  for  the 
Yorkshire  College,  and  engages  in  the  exhilarating  business  of  attend- 
ing councils  and  committees,  which  work  Professor  Judd  appears  to 
think  is  confined  to  London.     (Laughter  and  applause.) 

The  President,  in  acknowledging  the  toast,  said  :  I  know  very 
well  you  have  not  chosen  me  for  this  post,  because  of  any  scientific 
knowledge  I  possess.  I  have  been  in  a  small  way  at  various  times 
a  student  of  science — ^geology  among  others.  But  other  vocations 
have  prevented  me  from  studying  any  science  to  any  great  extent. 
But  I  am  still  a  student  filled  with  the  greatest  admiration  for  science. 
(Hear,  hear.)  I  think  no  Yorkshireman  could  fail  to  admire  that 
sketch  which  Prof.  Judd  gave — the  very  interesting  sketch — of  the 


e»  i?w»t;  T»^jf  t-.  »sl7fls?i3 
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—friends  who  are  above  all  that  flattery  can  suggest^  who  know  his 
geniality,  kindness  and  hospitality ;  and  friends  who  have  a  great 
admiration  for  him  as  a  student.  (Hear,  hear.)  Mr.  Davis  is  amongst 
the  welcome  contributors  to  the  meetings  of  the  Geological  Society 
in  London,  and  is  appreciated  by  the  members  of  that  society.  I  am 
sore  we  all  join  in  admiration  of  his  services,  and  congratulate  him 
upon  the  Jubilee  Celebration  to-day.  (Hear,  hear.)  It  fell  to  my  lot 
to  be  personally  acquainted  with  Father  Smith,  of  whom  we  have 
heard  this  afternoon.  I  think  the  scientific  world  feels  proud  of  the 
name  of  Father  Smith,  and  I  for  one  consider  it  one  of  the  greatest 
honours  of  my  life  to  have  gone  with  him,  to  receive  his  instructions, 
and  prepare  designs  for  him.  (Hear,  hear.)  These  are  reminiscences 
which  it  is  pleasant  to  refer  to  on  occasions  of  this  sort.  (Applause.) 
Mr.  Davis :  For  a  dozen  years  or  thereabouts  I  have  had  the 
honour  of  replying  to  the  toast  of  the  society  or  my  own  health,  but  I 
don't  think  I  ever  replied  with  a  greater  sense  of  diffidence  than  I  do 
at  the  present  moment.  It  is  an  extremely  pleasant  thing  to  know 
that  you  are  appreciated  and  have  the  esteem  of  your  fellows,  with 
tokens  of  that  esteem  such  as  I  have  had  to-day.  But  it  is  not  equally 
easy  to  go  through  it  all,  and  feel  quite  comfortable.  I  do  not  think 
that  at  any  meeting  of  the  society  I  have  felt  greater  trepidation  than 
I  have  done  to-day.  Nevertheless  I  feel  extremely  proud  and  happy 
in  knowing  I  have  your  confidence.  (Hear,  hear.)  I  trust  that  the 
historical  resum^  of  geological  progress  which  we  have  had  to-day 
may  stimulate  us  all  for  the  future.  We  have  had  illustrious  ances- 
tors, and  I  trust  their  descendants  may  not  disgrace  them.  There 
are  some  geological  matters  in  Yorkshire  which  still  require  elucida- 
tion, and  I  feel  sure  there  are  geologists  who  have  not  yet  published 
an  account  of  their  knowledge  of  this  county.  I  trust  the  young  men 
of  our  society  will  do  more  than  they  have  done  hitherto,  and 
there  are  many  older  members  who  might  be  extremely  useful  if  they 
would.  But  it  is  with  the  greatest  difficulty  that  I  can  get  some 
of  our  members  who,  I  know  are  quite  capable,  to  put  their  thoughts 
to  paper.  We  must  not  forget  that  there  have  been  many  bright  and 
illustrious  stars  in  geological  literature  who  have  been  Yorkshire- 
men,  and  I  hope  we  shall  not  in  the  future  allow  our  reputation  to 
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ThiB  waa  seconded  by  Mr.  W.  Towneud.  and  carried. 
'ITic  Fresideut :  And  uow,  gentlemen,  it  falls  to  my  lot  to  pr» 
po«e  the  next   resolution,  thiit  the  followiug  geiilleiueD  be  tlectol 
bonorsry  members  nf  thia  society  :— 

ProC  John  W.  Judd,  F.R.S.,  President  of  the  Ceologiol 

Society,  London. 
Dr-  Heury   Wootlwanl.  F.R-S.,   Keeper  of  the  Gwloptt 

t'ollectiuns  at  the  British  Museum. 
Prof.  N.  B.xUiigton,  W.A.,  &c..  Principal  of  the  Tortott 

College. 
Prof.  T.  McKeuny  Hughes,  F.R.S.,  &c.,  Cambridge. 
Prof.  W.  C.  Williamson.  F.R.S.,  Owens  College. 
I  submit  these  uaniee  to  you  as  the  names  of  gentlemen  who  wi 
do  1  ono      to  the  soi     y.  .  They  are  men  of  the  very  highe.«  dii 
t  D  I  on     u    th         espectivc  departments    of   science,  and  the 
accepts    e  of    he  h  n  rwy  i>osition  is  h  proof  that  they  respect  ll 
vko  k  ne  a  e  do  ug  and  that  it  is  for  the  genera)  advuicemaiil' 
BC  ence     (Hear  bea  ) 
f  J4x  Dana  aeconded  tliis,  and  said  :  From  the  earliest  di|i' 

th     80C  et       t  hft    be  u  one  of  its  privilesiea  to  elect  men  a 
1    I  1  ouonti-y  fellows,  nud  it  i.souly  inaworliu 

n  ti   th        ]  e     le        that  we  are  electing  gentlemen  whose  nam 
I     el  d      1  ry  members  of  the  society.     I  .lui  ijuitt  sn 

I   )      1!  1    1  t    the  society,  and  in  thanking  them  for  tlii 

1  J     itertaiu  a  lively  hope  of  favours  to  com 

(L      It         1   1,1        ) 

Prof.  Jiiild  and  Prof.  Bodington  each  spoke  his  aeknowled 

lllClltN. 

Prof.  Judil  then  gave  an  address  on  "  The  relation  between  t 
central  .societies  and  local  one.*."  He  said:  It  has  often  occurreii 
me  tliat  the  name  of  our  society  is  a  very  striking  and  at  the  s\ 
time  a  sngge.^tive  one.  There  are  many  polj-technic  sncietio-.  a 
of  the  geological  societies  tliere  are  not  a  few.  But  I  believe  t 
society  i.s  the  only  one  which  is  at  tlie  same  time  a  geological  sni 
polytechnic  society.  TJiere  maybe  hypercritical  people  who  woi 
suggest  tJiat  tJii.s  title  is  a  mi.snoiijer.     And   that  if  "  Polytechni 
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oes  not  include  geology,  then  other  sciences  ought  to  be  specified 
}  well.  I  think  the  explanation  of  this  apparently  anomolous  desig- 
ition  will  be  found  in  the  fact  that  originally  this  society  was  "  The 
eological  and  Polytechnic  Society  of  the  West  Riding  of  Yorkshire; " 
id  the  district  of  the  West  Riding  is  one  so  rich  in  mineral 
jposits — deposits  of  ironstone,  coal,  limestone,  and  building  stone, 
lat  the  science  of  geology  which  deals  with  questions  relating  to 
Lch  deposits,  was  thereby  brought  into  special  prominence,  and  the 
mie  geological  was  added  to  that  of  polytechnic.  Whether  I  am 
^ht  or  wrong  in  this  attempted  explanation  of  the  origin  of  the 
ime,  I  cannot  but  feel  that  I  am  not  far  wrong  in  ascribing  to  this 
rcumstance  the  honour,  and  1  will  add,  the  great  pleasure  of 
iceiving  an  invitation  to  be  here  to-day.  It  is,  I  know,  as  the 
jpresentative  for  the  time  being  of  a  great  central  society  whose 
ork  is  to  investigate  ''  the  mineral  structure  of  the  earth"  that  I 
m  here  to-day — a  society  which  has  always  taken  the  greatest 
iterest  and  has  always  cultivated  the  most  friendly  relations  with 
le  Yorkshire  Geological  and  Polytechnic  Society,  and  I  am  per- 
laded  ^vill  always  continue  to  do  so.  (Hear,  hear.)  During  the 
resent  year  a  great  number  of  individuals  have  been  called  upon  to 
xercise  a  considerable  amount  of  ingenuity  in  seeking  to  discover 
ither  wonderful  parallels,  or  striking  contrasts,  between  the  years 
837  and  1887.  And  it  arouses  in  one  almost  a  sense  of  personal 
ijury  to  find  that  there  is  another  jubilee — that  of  your  society, 
ating  from  the  same  period,  which  seems  to  demand  further 
xertions  of  the  same  kind.  (Laughter.)  But  glancing  at  the 
istory  of  the  progress  of  science,  a  suggestion  does  present  itself  at 
lie  very  surface  as  affording  subject  for  profitable  reflection — the 
ate  of  our  society  does  correspond  very  closely  indeed  with  a  crisis — 
turning  point  in  histoiy  of  science  Before  that  date  the 
ivancement  of  science  was  almost  exclusively  due  to  the  efforts  of 
idividuals.  Since  then,  though  the  efforts  of  individuals  have  never 
een  wanting,  yet  the  eflbrts  of  individuals  have  been  to  a  great  extent 
ipplemented  and  correlated  by  the  labours  of  various  scientific  bodies 
ke  our  own.  Very  strikingly  does  this  appear  if  we  study  the  history 
f  the  progress  of  geology  in  Yorkshire  since  1837.    Before  that  date 
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the  hislory  of  geology  is  &  record  of  the  achievemeoM  of  icdindiiik 
"  There  were  giauU  on  the  earth  in  those  days,"  and  the  giants  hiA  i 
very  good  time  of  it,  becau.se,  with  all  the  norid  before  them  they  eouU 
chooae  the  objectJ*  of  their  study.     But  now,  when  so  mauy  fielda  bite 
boon  occupied  and  well  workedoutby  theseiudividuals,  itisneoessay 
thut  the  remaining  portions  of  the  subject  should  be  taken  up  iu  &  mote 
eyatcnmtiu  and  methodical  maimer,  and  this  will  perhaps  be  bnt  dou 
by  Uie  efforts  of  societies.     Geologists  will  always  remember  that  il 
was  in  Yorkshire,  about  tlie  year  1673  tliat  Martin  Lister  conceired 
the   first  idea  of  luakiug  geological,  or  as  be  calls  them,  "soil  or 
mineral    iiiups."      }Ie  was  strongly  impressed  with  the  contrast  of 
Holdemess,  with  its  sands,  clays  and  peat,  and  the  Wolds  with  their 
chalk  and  flint ;   the  moorlands  of  the  North,  with  their  sandstonu 
niid  clays,  and  the  mountains  of  the  west,  with  their  sandatines, 
clays  and  coals ;     and    he    made    the    valuable  suggestion  tUt 
the  distribution  of  these  several  materials  might  be  well  BhoffD 
upon    maps.      But    it    was    reserved    to    Wilhani    Smith    to   g> 
much  furthur  than  this,  and  to  show  that  such  maps  nught  bo 
made   to  exhibit  not  only    the  distribution,   but   also    the  trae 
relnfiou  of  stratified  ninssen.     The  year  1794  is,  I  think,  re^arfrf 
by  liistovians    as    one    not    iiUogetlier  uneventful.       But  it   lias 
occurre<i  to  me  that  when  distance  lias  placed   objects  in  sorac- 
thing  like  their  true  perspective,  the  3'ear  1794  will  not  be  so  miiA 
renienibored  for  events  that  at  the  time  have  attracted  the  greatest 
attention  as  for  others  far  loss  coaspicuous.     When  we  think  of  that 
year  wc  shall  find  our  interests  centered,  not  in  France  or  Irelaud, 
but    in  Yiirk.shire.     The   ti)ne   must  come  when   Robespiere  and 
Bvionapnrte  become  like  the  shadows  of  a  ni(,ditinare  or  troubled 
dream,  aud  when  the  crimes  and  troubles  of  Ireland  shall  have  been 
forever  forgotten  In  a  great  reconciliation,  aud  in  that  time  we  shall 
think  more  of  an  event  which  took  place  in  1794  in  this  county  of 
Yorkshire,  when  a  memorable  post-chaise  vehicle   !iad   been  seen 
making  iis  way  from  Barnsley  to  Leeds,  and  hence  to  York  aud  away 
to  Newcastle  and  tlie  north,  and  back  by  this  very  town  towar-is  ttie 
south.     In  that  post-chaise  was  William  Smith,  who  was  engaged 
in  obtaining  a  verification  of  that  important  generalisation  of  his 
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which  had  had  such  an  important  influence  on  the  history  of  science. 
Another  year,  1815,  will  be  perhaps  almost  as  conspicuous  in  future 
history,  not  for  Waterloo,  but  for  the  construction  of  the  first 
geological  map  in  England.  In  1821  Smith  completed  his  work  in 
connection  with  this  part  of  the  country  by  preparing  the  geological 
map  of  Yorkshire  in  four  sheets.  I  must  also  refer  to  John  Farey, 
the  pioneer  of  the  race  of  able  mining  surveyors,  who  have  learned 
to  abandon  the  dominion  of  the  rule  of  thumb  and  prepare  them- 
selves for  their  important  duties  by  a  careful  scientific  training  ;  to 
Wm.  Buckland,  who,  by  his  researches  at  Kirkdale  Cave,  laid  the 
foundation  of  that  important  branch  of  science  forming  the  border 
land  of  geology  and  archaeology  ;  to  Adam  Sedgwick  who,  out  of  the 
study  of  the  red  rocks  and  the  magnesian  limestone  of  this  county 
was  able  to  elucidate  "  the  structure  of  great  mineral  masses ; " 
to  the  Rev.  George  Young  and  his  companions,  pioneers  in 
pala}ontology,  which  has  been  so  well  pursued  in  Yorkshire,  and 
is  still  cultivated  in  this  society  by  our  associates,  Mr.  Davis,  Mr.  Vine, 
and  others,  who  are  doing  much  excellent  work,  nor  must  I  forget 
the  important  work  commenced  by  Williamson  and  Hutton  in 
stud}dng  the  vertical  distribution  of  fossils  in  rocks,  whereby  they 
anticipated  to  a  great  extent  the  work  of  distributing  the  various 
formations  into  zones. 

It  would  be  a  mistake  to  suggest  for  one  moment  that  the  period 
before  1837,  although  especially  characterised  by  the  labour  of 
individuals  was  not  marked  by  the  existence  of  any  societies  at  all.  I 
think  I  may  say,  however,  that  the  societies  which  existed  before 
that  date  were  mainly  engaged,  not  in  original  investigation  so  much 
as  in  the  diffusion  of  knowledge.  Such  were  the  Literary  and  Phil- 
osophical Societies  of  that  period,  of  which  we  must  always  think 
and  speak  with  the  greatest  respect.  That  of  Leeds  was  founded 
earliest  in  the  year  1820 ;  those  of  York  and  Sheffield  in  1822 ; 
that  of  Hull  in  1825,  and  those  of  Halifax  and  Scarborough  in  the 
year  1830.  Apart  from  the  important  work  which  these  societies 
performed  in  diffusing  scientific  knowledge,  I  may  claim  for  them 
that  they  have  exercised  an  important  influence,  in  the  develop- 
ment of  scientific  thought  not  only  in  Yorkshire,  but  throughout 
Eog^d,  and  indeed,  all  over  the  world.    Like  a  small  stone  that  is 
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thronu  into  a  pool,  which  c&tises  wider  &ud  ever  widening  wrelai* 
extend  outwards  as  far  aa  we  can  see,  no  it  has  been  with  aiin<^  miS\ 
and  aoomingly  insignificant  events.  In  the  year  1824,  Dr.  Matllwi 
Alien,  of  York,  visited  Kirkby  Londsdale,  and  met  Wia  Smiili. 
After  that  interview  an  invitation  was  sent  from  York  for  Sniitt  U' 
go  and  lecture  before  the  Yorkshire  Philosophical  Society.  And  u 
Phillips  well  said,  this  was  &  crisis  in  the  history  both  of  Smith  am) 
of  Pliiliipsliiin^ielf,  butitwasalsoa  crisis  in  the  history  ofMience,  nut 
only  of  Yorkshire,  but  all  over  the  world.  Smith  had  delivered  his  1«- 
turcs,  and  wan  invited  the  same  year  to  lecture  at  ScArbro.'  It  was  mm 
found  that  Smith  was  the  thinker  and  Phillips  the  lecturer.  Phiilipa 
duringliis  lecturing  tours  made  himselfthoroughly  acquainted  with  the 
geology  of  nil  the  different  districts  of  Yorkshire,  and  the  resalt  wu 
the  publication,  in  two  volumes,  of  "  The  Geology  of  Y'orksbire,"— 
the  one  in  1839  and  the  other  in  183i.  But  vast  and  imfwrtanti* 
was  Ihe  work  done  by  John  Phillips  in  Yorkshire,  we  must  not  stop 
here.  Tlie  lirst  idea  of  the  British  Association  was  undoubtedly  due 
to  BrewstOT  ;  but  it  is  no  less  true  that  the  working  out  of  the  idw 
to  a  practical  issue  was  to  a  great  extent  dependent  upon  1hepernun<8 
oloquL-Hc-  :ind  wiiiTiirig  mHiiner^  \\!)ir;li  ntvmy-  chsraotorisM  .lohn 
I'liillips.  Tlm.s  wl'  mav  trace  all  the  work  that  has  been  done  by 
that  j^reat  Association  U>  a  secuiiiigly  iu^i^'uificnnt  event  which  touk 
place  in  1H^4,  when  Smith  was  iuvited  (o  i-'ime  from  Kiiby  LoiisJ^l'' 
lo  Yorkshire. 

I  think  the  infUience  of  tlie  British  Association  can  be  tracdl  in 
turn  upon  tliis  society.  By  its  itinerant  character  tlio  Yorksliirt 
(ieologicii!  ;?ocicty  seeks  to  do  for  Yorkshire  that  which  has  been 
done  for  the  whole  of  England  by  the  British  Association.  After  the 
very  clear  and  eloijueut  address  which  we  have  heard  from  cmr 
I're^iident  to  day,  1  will  not  attempt  to  follow  the  history  of  thi!> 
society  or  trace  the  important  work  it  has  done  ;  but  I  may  point  to 
the  results  which  have  been  obtained  in  the  way  of  forming  scieiititic 
associations  all  over  the  country  since  the  fonmlation  of  the  society 
in  1S37.  There  are  now  more  than  GO  such.scientitie  societies.  Some 
are  geological  societies  and  associations ;  others  are  naturalist 
societies  ;  others  micro.scopical  ;  others  Held  clubs  ;  and  others  are 
societies  for  the  promotion  of  the  interests  of  various  classes  of  pro- 
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fessional  men  such  as  mining   engineers,   agriculturalists,  medical 

men,  and  so  forth.    And  here  I  must  remark  that  the  multiplication 

of   such    societies    is    not    inimical,    but    helpful,   to  our  central 

societies.    The  more  societies  we  have  in  Yorkshire  the  more  will  the 

central  society  of  the  Yorkshire  Geological  Society  prosper.    The 

more  societies  are  multiplied,  the  better  for  the  central  societies  and 

for  science  itself.     Besides  these  societies  we  have  more  than  a  dozen 

museums  in  Yorkshire.     I  cannot  help  pointing  to  the  importance  of 

the  work  which  has  been  done  in  Yorkshire  by  the  extension  of  the 

Geological  Survey.     About  1850  it  was  that  Sir  Henry  de  la  Beche 

commenced  making  the  map,  and  it  was  a  natural  consequence  that 

the  man  first  associated  with  this  work  should  be  Prof  Phillips. 

That  of  Yorkshire,  begun  by  Phillips,  Smith,  and  Ramsay,  soon  came 

to  a  standstill,  and  was  not  resumed  until  1867,  when  Prof  Green 

turned  his  attention  to  your  great  coal  fields  ;  and  Yorkshire  is  to  be 

congratulated  that  in  your  school  of  learning  Prof.  Green  should  be 

the  first  Professor  of  Geology.     The  retrospect  of  the  last  50  years 

of  science  in  Yorkshire  is  indeed  neither  unsatisfactory  nor  wanting 

in  encouragement.     If,  turning  from  the  past  we  venture  to  glance 

into  the  future,  we  cannot  fail  to  anticipate  a  great  development  in 

the  years  to  come,  of  this  most  valuable  principle  of  the  association 

for  the  advancement  of  science.     And  this  must  go  on  until  every 

town  shall  have  its  societies,  where  students  of  kindred  spirits  shall 

meet  for  mutual  help  and  encouragement ;  and  every  science  shall 

be  fed  from  these  multiplied  centres  of  influence  ;  till  country  districts 

shall  be  overrun  by  field-clubs  and  the  lecture  rooms  and  museums 

of  the  towns  shall  be  besieged  by  the  dwellers  in  the  villages ;  till 

those  who  labour  in  your  own  and  other  universities  shall  meet  and 

join  hands  in  effort  with  the  teachers  in  grammar  schools — aye,  and 

in  Board  Schools,  too,  in  every  part  of  this  great  country — till  the 

solace  of  science,  the  true  consolations  of  philosophy,  shall  be  brought 

within  the  reach  of  every  toil-worn  man  and  woman  in  this  great 

hive  of  industry ;  and  till  the  number  be  indefinitely  augmented — 

'*  Ot  thoee  that  eye  to  eye  shall  look 
On  knowledge,  under  whoee  command 
Is  earth  and  earth's,  and  in  their  hand 
Is  Natare  like  an  open  book.** 
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In  th«  cveninjl  many  of  tiie  members  dined  together  at  ita 
Uiiioom  Hotel,  tlio  M»rquia  nf  lli[ioii  presiding.  Afterranls  «rml 
taruU  wwe  projioaed. 

Thi)  President  gave  tliat  of  "  'I'Ue  Vorksliire  Utsilngiol  uA 
Pulyteclmic  Socivty,"  uid  in  ^i  diting  lUtid  ;  it  mu^t  fall  to  tJio  lot  of 
onu  of  us  to  propo'^  tins  toast.  1  think  I  ap«ak  tlie  Bontimenta  of 
all  pnwciit  when  [  say  ne  Imvo  anv  mul  nil  derired  mtuiy  wlnuitvu 
and  much  pluosiiru  from  Iwiui;  inemhttn  of  this  S'>dety,  ami  I  think 
I  may  be  permitted  to  offer  j-ou  very  sincere  congratulatimis  upon 
our  meutiug  tii-iUy.  W&  hani  a  gixxl  deal  a1>oitt  epnch-oiakiDg 
occ.viioufi.  I  I'xiiiml  hi'lp  hoping  tlmt  this  occasion,  when  ne  Wri 
be«M  honoured  by  the  President  of  the  Lindon  Oeolojfical  'Society. 
may  bo  an  epoch-raakiug  occasion  for  a»  ;  and  vhile  we  may  li>ok 
back  with  ruawnable  and  just  salisfitction  to  Uie  work  the  societf 
hat  accomplished  in  the  last  fifty  years,  wo  may  look  forward  wlUi  a 
woll  fniitidRd  hope  that  the  comluct  of  the  society  during  the  next  h»lf 
century  will  be  as  advantageous  to  tJie  interests  of  science  ia 
Yorkslure  as  Iiaa  been  the  previous  work  of  the  socie^. 

Prof.  Green  who  was  osUed  upon  to  respond,  said :  IthMllM  ' 
n  iniittor  of  LTi^it  rt-m^t  h<  tiw  tli:!t  1  Iiiivl-  h.-.-ii  nl^I,-  s->  liltl,-- t..l>e 
prosDiit  at  the  uiectiujjs  of  tliirf  socLOly;  "heuevor  1  could  be  pri'seiil 
1  have  endeavoured  to  be  tliere.  But  circuuistam-os  have  iirovi'mtfl 
uie  from  i;iviLi{;  uiuch  tiuic  fi>r  several  years,  and  I  havo  boon  ubliii"! 
to  fiintcut  mysi'lf  witli  hearing,'  how  well  the  society  is  prosjicriM, 
and  ivluit  Tiseful  work  wi\s  beiug  done. 

I'rof.  Miall  ),'ave  the  toast  of  "  Tlie  liimdou  (ieolo;:ical  :^iK-icty." 
He  saiil :  The  Yoikshire  (Tcological  Society,  who^>  aiiiiiversar>"  «e 
have  beeu  celebrating  to-day,  may  be  reganled  as  a  bride  that  h:\s 
been  receiving  the  coiijrratiilatioiis  of  her  friends.  If  the  Presiileiit 
of  tlie  Lniidoii  (ieological  Society  is  able  to  see  a  certain  degree  "f 
merit  iu  the  jiertormaiice  of  the  Yorkshire  (.Ieological  Society,  so 
much  imue  ni-e  we  coiisi'iou.i  of  tlie  greater  merit  in  the  Li-udou 
yocii'ty.  1  ask  you,  in  drinking  this  toast,  to  couple  with  it  the 
"innie  of  Professor  Jiidd. 

Professor  Jiidd:  1  havo  been  trying  to  remember  if  I  did  mil 
"•■''ouff    to    this    county.       I  have  wanted  to  say    "  1    too  am    a 
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^orkshireman.*'  (Hear  hear).  I  confess  I  have  not  been  very  success- 
iiil  in  finding  the  ground  for  the  proud  boast.  I  have  a  great 
qrmpathy  with  Yorkshire,  and  recollect  that  some  of  my  earliest 
work  with  the  hammer  was  along  the  shores  of  this  beautiful  county. 
Bat  this  is  my  first  visit  to  this  charming  city  of  Ripon,  and  never 
before  have  I  been  able  to  partake  of  the  beauty  of  Fountains. 
Well,  I  am  very  glad  indeed  to  be  here  to-day,  and  especially  to  be 
the  bearer  of  greetings  to  you — for  I  am  speaking  to  you  now  in 
the  name  of  all  the  Fellows  and  Officers  of  the  Geological  Society  in 
London  (Hear  hear).  I  hope  societies  of  this  kind  will  abound  and 
prosper  all  over  the  land  ;  and  trust  that  this  society  will  do  even 
more  in  the  future  than  it  has  done  in  the  past  for  the  advancement 
of  the  science  in  which  the  Geological  Society  of  London  is  par- 
ticularly concerned.    (Applause.) 

Principal  Bodiugtou  :  I  have  the  honour  to  propose  the  health 
of  "  The  President,"  who  has  presided  over  us  to-day  with  so  much 
geniality.  There  are  those  who  know  how  great  Lord  Ripon*s 
interest  has  been  in  this  society  for  a  great  number  of  years.  I  am 
sure  those  who  heartl  his  address  and  perceived  in  that  address  how 
warm  his  interest  was  in  science  and  in  the  application  of  science, 
will  give  a  cordial  asseut  to  the  toast  which  I  have  the  honour  to 
propose.  Our  President  is  one  who  never  shirks  his  duty.  But 
there  is  something  in  enjoying  your  duty  and  he  makes  us  feel  that 
lie  enjoys  his  public  duties.  Lord  llipon's  services  to  science  are  not 
confined  to  this  society ;  he  doos  a  large  amount  of  work  for  the 
Yorkshire  College,  and  engages  in  the  exhilarating  business  of  attend- 
ing councils  and  committees,  which  work  Professor  Judd  appears  to 
think  is  confined  to  London.     (Laughter  and  applause.) 

The  President,  in  acknowledging  the  toast,  said :  I  know  very 
well  you  have  not  chosen  me  for  this  post,  because  of  any  scientific 
knowledge  I  possess.  I  have  been  in  a  small  way  at  various  times 
a  student  of  science — ^geology  among  others.  But  other  vocations 
have  prevented  me  from  studying  any  science  to  any  great  extent. 
But  I  am  still  a  student  filled  with  the  greatest  admiration  for  science. 
(Hear,  hear.)  I  think  no  Yorkshireman  could  fail  to  admire  that 
sketch  which  Prof.  Judd  gave — the  very  interesting  sketch — of  the 
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progress  of  geological  science.     Principal  Boiiington  has  l»;i>  kind 
enough  to  Bay  tbat  I  am  not  in  the  h&bit  of  shirking  public  •lu^a 
Public  duties  arc  not  in  the  habit  of  shirking  me— (laughter)— iliey 
pursue  me  very  sieadily,  and  I  think   it  is   unkind  of  Prindpai 
Bodington  that  he  should  give  you  a,  sort  of  impression  that  tlwfeis 
nothing  like  the  delight  of  addressing  public  meetiugii  and  Btruning 
your  voice  to  the  utmost  in  addrcs-sing  yourself  "  to  the  geutlemMi 
at  the  end  of  tho  hall."     (Laughter.)     It  is  not  at  all  an  tinpiea.^iiit 
change  to  he  able  to  get  away  from  the  disputes  and  controveraes  i>f 
tha  day  in  order  to  carry  your  thoughts  to  the  ichthyosaurus  and  the 
mammoth— (laughter) — whicli  doubtless  may  have  had  their  own 
notions  about    Home  Rule— (laughter) — and   at    all    eip-ents  »e« 
attached  to  the  principles  of  self-government.     (Laughtsi.)    In  the 
presence  of  Prof.  Judd  I  will  not  attempt  to  give  any  notion  of  IomI 
Belf-goveriiineut,  as  it  prevailed  in  the  period  of  those  interealing 
animals — (laughter) — and  if  I   made    any  slip  in  describing  tlis 
municipal  institutions  of  the  carboniferous  era — (laughter)— I  might  bo 
called  to  account  by  Prof.  Green,     (Renewed  laugbt«r  )     Oarmeet- 
111^  to-day  has  been  very  pleasant  to  me,  and  1  hope  you  gentlemen  han 
enioyedit,  (Hoar,  hear.)  "We  in  Ripon  are  alwuysready  to  weli-nmesl! 
who  couio,  .and  we  give  our  visitors  all  the  iicconiuiodritiou  wi?  c:iii,  ^i 
have  been  delighted  to  see  you  here  to-da}- ;   and  for  niysi'lf  I  fcfl 
extremely  grateful  for  the  kiudueiis  of  your  reception.     (Applause) 
Mr.  Carter  (Harrogate)  propo.sing  tiie  health  of  "  The  Secre- 
tary," said  :  It  may  lie  that  I  am  the  oldest  member  of  the  VLirk^liite 
Geological  Society  in  tliis  coiupauy,  and  one  of  those  who.  if  imi  in 
at  the  form.atioii  of  the  society,  was  eertaiLLly  a  member  a  few  years 
after  it  was  formed,  (hear,  hear)  ;  and  it  has  been  my  great  pIeJi«iir« 
and  atlvautage  to  have  been  a  member  from  tiiat  time  to  thepri'sent, 
I  have  seen,  therefore,  a  number  of  presldeuts  and  seoret.irtes  Iief'^e 
those  whose  services  we  have  the  pleasure  of  enjoying  now.     It  hs* 
been,  I  am  sure,  a  great  liappiness  to  .all  of  us  to  unite  in  tJie  testi- 
monial we  have  been  presenting  to  Mr.  Davis  to-day,  humble  flmuirh 
It  may  be  as  compared  with  his  sern'ces  to  the  society.     (Hear, 
hear.)     It  is  not  in  relation,  tberefore,  to  its  value  that  I  refer  to  it. 
but  as  e-tpre-ssiug  the  loving  .ittachmeLit  of  a  number  of  wariu  friends 
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— friends  who  are  above  all  tliat  flattery  can  suggest,  who  know  his 
geniality,  kindness  and  hospitality ;  and  friends  who  have  a  great 
admiration  for  him  as  a  student.  (Hear,  hear.)  Mr.  Davis  is  amongst 
the  welcome  contributors  to  the  meetings  of  the  Geological  Society 
in  London,  and  is  appreciated  by  the  members  of  that  society.  I  am 
sure  we  all  join  in  admiration  of  his  services,  and  congratulate  him 
upon  the  Jubilee  Celebration  to-day.  (Hear,  hear.)  It  fell  to  my  lot 
to  be  personally  acquainted  with  Father  Smith,  of  whom  we  have 
heard  this  afternoon.  I  think  the  scientific  world  feels  proud  of  the 
name  of  Father  Smith,  and  I  for  one  consider  it  one  of  the  greatest 
honours  of  my  life  to  have  gone  with  him,  to  receive  his  instructions, 
and  prepare  designs  for  him.  (Hear,  hear.)  These  are  reminiscences 
which  it  is  pleasant  to  refer  to  on  occasions  of  this  sort.  (Applause,) 
Mr.  Davis :  For  a  dozen  years  or  thereabouts  I  have  had  the 
honour  of  replying  to  the  toast  of  the  society  or  my  own  health,  but  I 
don't  think  I  ever  replied  with  a  greater  sense  of  diffidence  than  I  do 
at  the  present  moment.  It  is  an  extremely  pleasant  thing  to  know 
that  you  are  appreciated  and  have  the  esteem  of  your  fellows,  with 
tokens  of  that  esteem  such  as  I  have  had  to-day.  But  it  is  not  equally 
easy  to  go  through  it  all,  and  feel  quite  comfortable.  I  do  not  think 
that  at  any  meeting  of  the  society  I  have  felt  greater  trepidation  than 
I  have  done  to-day.  Nevertheless  I  feel  extremely  proud  and  happy 
in  knowing  I  have  your  confidence.  (Hear,  hear.)  I  trust  that  the 
historical  resum6  of  geological  progress  which  we  have  had  to-day 
may  stimulate  us  all  for  the  future.  We  have  had  illustrious  ances- 
tors, and  I  trust  their  descendants  may  not  disgrace  them.  There 
are  some  geological  matters  in  Yorkshire  which  still  require  elucida- 
tion, and  I  feel  sure  there  are  geologists  who  have  not  yet  published 
an  account  of  their  knowledge  of  this  county.  I  trust  the  young  men 
of  our  society  will  do  more  than  they  have  done  hitherto,  and 
there  are  many  older  members  who  might  be  extremely  useful  if  they 
would.  But  it  is  with  the  greatest  difficulty  that  I  can  get  some 
of  our  members  who,  I  know  are  quite  capable,  to  put  their  thoughts 
to  paper.  We  must  not  forget  that  there  have  been  many  bright  and 
illustrious  stars  in  geological  literature  who  have  been  Yorkshire- 
men,  and  I  hope  we  shall  not  in  the  future  allow  our  reputation  to 
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decline,  but  continue  in  the  patli  laid  out  by  others.  mainUia  tla 

position  we  ought  to  do  in  geological  as  well  as  polj-tecliuic  litenitnre- 

(Hear,  hear.)    TlieTe  ia  one  thing  that  has  etnick  me  would  be  t 

happy  result  of  this  meeting,  and  that  is  to  get  some  of  our  memben 

who  have  known  some  early  members  of  tliis  society  to  write  Dotica 

of  such  individuals.     There  is  the  Rev.  Wm.  Thorp  whom,  I  Jut 

,    Mr.   Garter    will    recollect ;    theu    tliere    ore    such   men  »< 

Mr.    Hartop,    Mr,    WOson,    the    first    secretary,    Mr.    Embleion 

Dr.  Alexander,  who  was  dther  one  of  the  founders  or  an  early  meutbei 

I  Mr.  Travis  Clay,  of  Brighouse,  an  honorary  secretary  at  one  time, 

I  and  others.     Some  of  these  gentlemen  are  h'viag ;  and  there  an 

Ik  number  of  others  who  did  valuable  work  for  the  society,  but  ol 

whom  there  is  very  little  record,     (Hear,  hear.)     I  am  eitremely 

obliged  to  Mr-  Carter,  and  I  can  assure  the  society  it  haj  been  t 

■ource  of  pleasure  to  me  to  take  the  initiative  in  many  of  the  affsin 

'   erf  the  society,  and  see  them  carried  out.     I  trust  there  is  a  far  more 

glorious  liiture  for  the  society  than  it  has  hitherto  known,  aad  in 

L  Baying  this  I  believe  I  am  expressing  the  highest  anibitioo  of  il> 

\  members.     (Applause.)  ' 
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MINUTES  OF  MEETINGS. 

Meeting  of  (he  Council  at  the  Museum,  Leeds,  on  April  27th, 
887. 

W.  Cheetham,  Esq.,  in  the  chair ;  present — Messrs.  Carter, 
'ate,  Gray,  Adamson,  Bedford,  Peach,  Lister,  and  Davis. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

Proposed  by  Mr.  Tate,  seconded  by  Mr.  Gray,  and  carried,  that 

le  following  accounts  be  paid : — 

£    s.    d. 
Whitley  &  Booth   ...  ..  ...     51     7    0 

Autot3rpe  Co.  ...  ...  ...     10  17    0 

E.  Wormald  ...  ...  ...       2     7     6 

J.  Shores  ...  ...  ...       0  10    0 


£65     1     6 

Proposed  by  Mr.  Bedford,  seconded  by  Mr.  Gray,  and  carried, 
That  the  Hon.  Secretary  request  Mr.  E.  Wormald  to  place  such 

jgatives  of  Photographs  issued  by  the  society  as  he  may  have  in 

8  possession  at  the  disposal  of  the  Hon.  Secretary. 

Proposed  by  Mr.  Tate,  seconded  by  Mr.  Carter,  and  carried, 

That  the  Hon.  Secretary  be  instructed  to  invest  £350  of  the 
ciety's  capital  with  the  Halifax  Corporation,  at  31  per  cent,  interest, 
ibject  to  six  months'  notice  of  withdrawal  on  either  side,  and  that 
.6  Halifax  Corporation  be   requested  to  accept  further  sums  of 
100  at  a  time  should  such  be  offered. 

The  sum  of  £350  is  derived  from  the  following  accounts  : — 

£    8.    d. 
Capital  Account  ...  ...  ...     230  18  10 

General       „         ...  ...  ...       71     5  10 

Raygill        „        ...  ...  ...      47  15    4 

£350    0    0 
Moved  by  Mr.  Carter,  seconded  by  Mr,  Lister,  and  carried, 
That  the  next  meeting  be  held  at  Shefiield,  and  that  Dr.  H.  C. 
>rby,  F.R.S.,  be  requested  to  preside,  failing  that  arrangement  that 


486  MIHCTB8. 

Lord  Il&lifu  be  requested  to  preside  at  DoDcaster,  or  the  H«nl 
SccTOtary  make  such  arraogements  aa  he  may  be  able  to  hold  a  Diet- 
ing during  the  month  of  May,  and  that  papers  be  a««iiltiii  frm 
Messrs.  Cole,  Biiiney,  Gash,  Vine,  and  others. 

It  was  resolved  that  arrangemeuta  be  made  to  secure  the  aii*iiikiice 
or  some  leading  geologists  at  the  annual  meeting  of  the  meiubento 
be  held  in  October,  to  celebrate  the  50th  aDniversaiy  of  the  s(ideiy'= 
existence,  and  tliat  the  President  be  requested  to  preside. 

The  Hon.  Secretary  represented  that  a  sum  of  money  Bi^'ht, 
with  advantage,  be  voted  for  tbepuri'ose  of  investigating  a  pre-gUml 
deposit  at  the  foot  of  an  ancient  escarpment  of  the  chalk  netr 
Bridlington,  from  which  portions  of  the  skeleton  of  an  elephant  li»if 
been  obttuued,  whereupon  it  was  reiiolved,  on  the  motion  of  Mr. 
Gray,  seconded  by  Mr.  Bedford,  that  the  society  be  recomment!ed  to 
vote  JEIO  for  this  purposo- 

Mtetitig  of  the  Covneil,  at  the  Museum,  Halifax,  on  WeiJnojAiy. 
July  13th,  1887. 

Dr.  Wm.  Alexander  in  the  chair. 

Present :  Messrs.  Eddy,  Slater,  L&mplugli,  Adamson,  and  Pavii. 

The  niiinite>=  of  In^t  iiiwfinL:  vere  rf.».l  n.,d  cnTifinuo.l. 

The  Secretary  reported  that  £350  Juid  Iwu  iuvcstea  in  lli^ 
Halifax  CoriKiration.  That  the  excavation  at  Uridliugton  is  to  liV^i" 
on  Monday  next,  and  that  Mr.  AVonuald  declined  to  hand  over  tW 
negatives  of  photographs  issued  by  the  society. 

Resolved  that  tlie  following  account  he  paid: — 

P.  W.Spencer        ...  ...  ...     £i}  ij  11 

Gfiieral  Meeting  at  the  Museumof  the  Literary  and  l'liilip;"iil]ia! 
Society,  Halifax,  July  13th,  1887. 

Aid.  James  Booth,  F.G.S.,  occupied  the  chair,  and  gave  w^ 
address. 

The  miuntes  of  last  meeting  were  read  nnd  cimfn  nied. 

The  following  gentlemen  were  elected  members  of  the  -ivitiy. 
on  the  motion  of  Mr.  Adamson,  seconded  by  Mr.  Brownridgo :  - 

Jno.  Harrison  Bromley,  14,  Lodge  View,  Tung  lioad.  Lefils. 
Kev.  ]:;!ijnh  Jackson,  Victor  Koad,  Mamiingbani,  Bradfonl. 
Rev,  Jno.  Howell,  Vicar  of  Ingleby  Greeuhowe,  Kortballerii'ii- 
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The  follQj¥ing  papers  were  read  : — 
Wm.  Cash,  Esq,.  "  On  the  Genus  Calamostachys." 
6.  W.  Lamplugh,  Esq.,  "  On  a  Mammaliferous  Gravel  at 

EUoughton,  in  the  Valley  of  the  Humber." 
G.  W.  Lamplugh,  Esq.,   "  On  some  Glacial  Sections,  near 

Bridlington.     Part  IV." 
G.  W.  Lamplugh,  Esq.,  "  On  the  Boulders  of  Flamborough 

Head." 
Rev.  E.  Maule  Cole,  M.A.,  "  Note  on  the  Dry  Valleys  of  the 

Chalk." 
J  as.  W.  Davis,  Esq.,  "  Note  on  the  occurrence  of  Chlamyodo- 
selachus  as  a  Tertiary  Fossil." 
It  was  proposed  by  Mr.  Davis,  seconded  by  Dr.  Bowman,  that  an 
cursion  be  made  to  Bridlington  early  in  August. 

Proposed  by  Mr.  Davis,  seconded  by  Mr.  Lamplugh,  that  the 
anks  of  the  society  be  given  to  the  Council  of  the  Halifax  Literary 
d  Philosophical  Society  for  the  use  of  rooms  without  charge. 

Dr.  Bowman  proposed  a  vote  of  thanks  to  the  chairman,  seconded 
Mr.  Jury,  and  carried. 

After  the  meeting  the  chairman  entertained  the  members  at 
aner  at  his  residence,  Spring  Hall,  Halifax. 

An  Ex^nu'sion  Meeting  was  held  at  Bridlington  Quay,  on  Saturday 
d  Monday,  August  6th  and  8th,  1887,  in  order  to  visit  the  glacial 
ds  exposed  by  the  washing  away  of  the  Beaconsfield  Seawall  on  the 
Drth  Shore  ;  the  upper  gravels  between  Bridlington  and  Sewerby  ; 
d  the  excavation  of  a  buried  cliflf  near  the  latter  place,  which  was 
ing  investigated  by  a  committee  of  the  society,  under  the  direction 
Messrs.  Lamplugh  and  Boy n ton. 

Speeton  was  also  visited  to  examine  the  Speeton  Clay,  the  Red 
lalk,  and  the  White  Chalk  Cliffs  at  Bempton  and  Flamborough  ;  and 
e  excursion  was  extended  to  Filey  and  Gristhorpe,  where  the 
)litic  series  are  exposed  in  the  cliffs,  and  repaid  investigation. 

Mr,  G.  W.  Lamplugh  acted  as  the  guide  in  these  excursions, 
d  he  also  exhibited  a  number  of  bones  obtained  during  the  inves- 
^ation  of  the  buried  cliff. 

Mr,  C.  Fox  Strangways,  of  H.  M.  Geological  Survey,  accompanied 
e  members  to  Filey  and  Gristhorpe. 


Mr.  ThoB.  Boynton  e.Tliibit«d  a  \atg6  coIlactioD  of  objeeti 
obtained  from  the  Lake  Dwellings  at  Ulrome, 

Mietitig  oflht  Qiuneii  at  the  Museum,  Loab,  Sept.  itai,  Wl. 
Win.  Cheetham,  Esq.,  in  the  chair. 

Present.  Messrs.  Tate,  Bedford  and  Davis. 

A  communicatiou  from  the  President  was  read,  suggestiog  tkt 
the  Jubilee  Meeting  be  held  at  Ripoa,  on  Saturday,  October  Sftid, 
at  8  p.m.     It  waa  decided  that  the  suggestion  be  adopted. 

Proposed  by  Mr.  Bedfonl,  seconded  by  Mr.  Tate,  and  earned. 

I  That  the  following  gentlemen  be  invited  to  be  present  :— 
The  President  of  the  Geological  Society.  London,  Prof.  J.  ff. 
Judd. 
The  Keeper  of  the  Geological  CollectionB,  British  Museum.  I'r. 
Hy.  Woodward. 
The  Assistant- Keeper  of  the  Geological  Collections,  Briti'b 
Museum,  R.  Etberidge.  Esq. 
Principal  Bodingtou,  Yorkshire  OoU^e,  Leeils. 
Prof.  Green,  Yorkshire  College,  Leeds.  _^tB 

Pnf.  Miall,  Yorkshire  College,  Leeds.  ^^^H 

Pruf.  T.  Ml-  K.  !Iii-1jo^,  Cambrid-e. 
Proposed  by  Mr.  Tate,  secoudcd  by  Mr.  Bedford,  th.it  the  Hen. 
Secretary  be  requested  to  prepare  a  short  history  of  tiie  society,  ami 
that  papers  be  read  by  the  folluwiug  gentlemen  ;— ile.sfirs,  Tate, 
Boynton,  Ilohnes,  Vine,  II.  Wilson,  J.  W.  Davis,  Lampbigli,  anJ 
Bedford. 

Jubilee  Meeting  held  in  the  Town  Hall,  Ripon,  at  3  p.m.  Oot.'ber 
22nd,   1887. 

A  report  of  a  portion  of  the  proceediugs  of  the  Jubilee  M«ting 
will  be  found  on  page  459. 

Proposed  by  Mr.  R.  E.  Steele,  seconded  by  Mr.  W.  t'nsb,  aii.l 
carried,  that  the  following  gentlemen  be  elected  members  :— 
Geoffrey  Hastings  IC,  Neal  Street.  Bradfonl, 
J.  E.  Jone.si,  Solicitor,  Ilnhfnx, 
Jas.  Ross,  Esq,,  Han-ogate. 
Prof.  Judd,  F.R.S.,  gave  an  address  "  On  the  Relation  betwff'i 
^^at  Central  Societies  and  Local  Ones." 
^^^^"'ncipal  Bodiugton  "  On  the  New  Seats  of  Learning." 
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Profs.  Green  and  Miall  briefly  addressed  the  meeting. 
The  following  papers  were  read : — 

G.  W.  Lamplugh,  Esq.,  "  Report  on  the  Excavation  of  an 

Ancient  Sea  Beach  at  Sewerby." 
Thos.  Tate,  Esq,,  F.G.S.,  "Yorkshire  Petrology.     Part  I. 

The  Lamprophyres." 
Geo.  R.  Vine.  Esq.,  "  Notes  on  the  Classification  of  theCyclosto- 

matoiis  Polyzoa,  old  and  new." 
H.  Wilson,  Esq.,  "  Biographical  Notice  of  Thos.  Wilson,"  a 

former  secretary  of  the  society. 
J.  E.  Bedford,  Esq,  "Notes  on  some  Neolithic  Implements 

found  in  the  Isle  of  Man." 
Jno.  Holmes,   Esq.,   "Pre-historic   Implements  found    near 

Leeds." 
Thos.  Boynton,  Esq.,  "Bronze  Implements  found  near  Brid- 
lington." 
Jas.  W.  Davis,  Esq.,  "  Pre-historic  Flint-users  of  Yorkshire." 
Proposed  by  Mr.  J.  B.  Dewhirst,  seconded  by  Mr.  A.  Briggs,  and 
carried,  that  the  thanks  of  the  meeting  be  given  to  Professors  Judd, 
Green,  and  Miall,  and  to  Principal  Bodington  for  their  attendance 
and  addresses. 

A  vote  of  thanks  to  the  Chairman  terminated  the  proceedings. 
The  members,  between  50  and  GO  in  number,  dined  together  at 
the  Unicorn  Hotel ;  the  Marquis  of  Ripon  presiding. 

Meeting  of  the  Council,  Decemher  14th,  1887,  at  the  Museum, 
Leeds. 

Richard  Carter,  Esq,,  C.E.,  in  the  chair. 

Present,  Messrs.  Adamson,  Cheetham,  Bedford,  Gray,  Ormerod, 
Reynolds,  Rowley,  Tate,  and  Davis. 

Proposed  by  Mr.  Cheetham,  seconded  by  Mr.  Ormerod,  and 
carried,  that  the  scheme  suggested  by  the  Hon.  Secretary  to  publish 
an  account  of  the  50  years'  work  of  the  society,  together  with 
biographical  notices  of  its  principal  members,  be  adopted. 

Proposed  by  the  Chairman,  and  seconded  by  Mr.  Ormerod,  that 
Messrs.  Reynolds  and  Rowley  be  requested  to  obtain  the  early  minute 
books  of  the  society  if  such  be  accessible. 


SuHUART  OK  Geological  Literatusk  belatixg  to  Yokk^isi 
PnBUsaED  Duniso  1887. 

Compiled  by  JAMES  W.  DAVIS. 

AI1AM3UN,  H.  A.     Od  the  Dlsooreiy  nf  m  Stone  ImplemCDt  in  AllaHalfintik 

Bl  Barnsley.     P'oc,  Yorksi.  Gtel.  and  Fhh/i.  Soc,  toI,  ii.,  p.  !»l. 

^ Notes  on  tbe  Discovery  of  a  large  Fossil  Tree  in  Oie  Loirat  Cml 

MvMuics  at  CluftoD.  near  Bradfoid.   Jiep.  Brit.  Atix.,  BiimiDgbim,  p. 

AKOlt.    OolUer/  Eiploeiona  and  the  Weather  of  1883.     rr.tr.  Ti-tktli.  Gal.  loi 

r«!>«,  Soe..  vol.  ii ,  Eg.  2t6. 
Blaku,  Puop.  J.  F.    On  a  new  apecimen  of  Solaster  Unrohieoni,  from  tb> 

Yorltfiliire  hits  (liae«  of  Hantclifla.)     G-r,l.  Sl.iy..  vol-  iv.,  p.  629. 
Bonnet,  Pxof.T.  O.    Prefideutial  Addram  to  tbe  Oeoloirical  Section  intatax 

to  rook  formolion  in  Torkshire.)    Bq>.  Brit.  Atsar  ,  Birmitigham,  jl  i^l- 
C&oiieKET.  Dr.  H.  W    Committee  to  record  the  EiruCic  Blocks  of  EngluuL  Viila. 

otitl  Iielftnd  (referH  to  Torkshiie  erratics.)    Rtp.  Bri.  Aesnc,  p,  I-']. 
DAVI8.  Jameb  W,     On  the  Relative  Age  of  the  aemsins  of  Mon  in  Yotbhif. 

Pror.  Yatilh.  Gt"l.  and  I'olyl.  Soc,  vol.  tl.,  p.  !01. 
— -  On  some  Bemnina  of  Fo«iI  Tr«s  in  the  Low«c  Ooal  M»MBr«  M 

Clayton,  near  Ilalifu  (FhotogTBph.)    Ibid.  p.  253. 
-  On  the  Eiploiotion  of  the  Raygill  Fissnre  in  Lothendalc    IM 

p.  280.    AJso,  Rfp.  br.  A/:i.ic.,  Birmingham,  p.  <S9.    Ifcirf,  p.  6CS. 
SoBuniary  of  Oeologioal  Litetatnre  (or  1BS6-6.     Pro:.  YottiA.  G««L 

out  pDfal.  Sac,  p.  sua. 
Dawson.  Sib  J.  Willuk.    Oil  Ouwdiu  (KunplM  of  anppoaed  Fbnfl  Al^ 

A71.  Sri.  .iMoc,BinninghBm,p.  GS1.   (Befen  to  ProtichaiteilKTiiUoI 

Williamson  from  tho  Toredale  Roclrs,  npJir  Hnwr*,! 

"   "in" our  Public    Muaeums.      l^a.ivL   J-nur,.    Gf..(.  &.o.,    vol.  \liii..  P-  Cl^ 

(Fretiuent  referencee  to  Yorkshire  epocimeEH.) 
Ehblkton,  T.   W.     Xotffl  ou  Ancient  Coal  Miniug.     i'.iic.  Yiri-ksh.  lUol.  avi 

F;'i/l.  Soc.  T..1.  ix  ,  p.  257. 
Gaiilim^ii.  J.  K.,  and  others,     Uu  theFoivil  Plants  of  theTcrtiarf  anil  Second!^! 

Beds  of  the  Uuil<;il  Kingdom.     JUp.  bnl.  Asa<ic..  Birmingham,  p.  S4I 

(From  Jarnsaic  of  Vorkshire  nnil  Specimeiu  in  York  ^iuxeum.) 
GiiKSLi;!,  W.  S.    Notes  on  '■  Cone-in -Cone"  Strncluce.     dVu'.  il'ij.,  vol.  iv.p. 

IT.    (Specimens  in  the  Yorkshire  College.) 
HiN'DE.  Geo.  J.    On  the  Organiu  origin  of  the  Chert  in   the  Carl«iniferou' 

Limestone  serieo  of  IrelanJ.  nnd  itx  similarity  to  that  in  the  corre^puuJ- 

ing  strata  in  North  Wales  and  Yorkshire.     Gt'il.  .V.i« ,  \\<1.  iv.,  p.  43.i. 
UoLUES,  J.    A  sketch  of  the  Pre-hiKtoric  KeoininB  on  Rombalds  Moor.    IV  c. 

Y"rksh.  Geol.  and  Poli/i.  Soc,  vol.  ii.,  p.  2C3. 
noKN'K,  W.     On  Pre-bistoric  RemaloB  recently  Discovered   in  Wensleviialo. 

rroc.  Torkah.  Ocl.  niirf  Folyt.  Sac  ,  vol.  ii.,  p.  176. 
Hull,  Frof.  Ed.     Dr.  Hindeon  the  origin  of  Carboniferous  Chert.    C.fo/.  11:,... 

vol.  iv.,  p,  024. 
Jones,  T.H.,ETHiiuiDGK.R..  and  Woodwaed,  Dr.  H.    On  the  Fowil  Phyl- 

Icipoda  of  the  Pnla'oioic  Rotks.     /'-)>.  Uril.  .Imw-,     Birmingham,  p.  ■.:"V. 

(Examples  from  Helm  Knot,  Dent,  Ac.) 
KiNAiiAN,  O.  II.    Chert  in  Irish  Carboniferous  rocks.    Corrtfi>ondcnce  O-.ol- 

Alaj.,  vol.  iv.,  p.  fj21.     As  compared  with  that  of  Yorkshire,  by  Dr. 
Hinde,  0/.,  cil.  p.  436.) 
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IiKBOUB,  PsOF.  G.  A.  On  the  Stratigraphioal  poation  of  the  Salt  measares  in 
South  Durham.  Geol.  Mag.,  vol.  iv..  p.  39.  (Middleabrough.)  Also^ 
Rep.  Brit,  Assoc.  Birmingham,  p.  673. 
Xewis,  Prof.  H.  Oabvill.  Glaciation  of  N.  America,  Great  Britain  and 
Ireland,  Geo/,  i/a^.,  vol.  iv.,  p.  28.  (Bef era  largely  to  Yorkshire.)  Also, 
Rep.  Br.  Assoc ,  Birmingham,  p.  632. 

On  Bome  extra  Morainio  Lakes  in  Central  England,  North  America 

and  elsewhere,  during  the  period  of  Maximum  Glaciation,  and  on  the 
origin  of  extra  morainic  Boulder  Clay.    Notice  in  Geo/.  Mag.,  vol.  iv., 
p.  515.    (Vale  of  York,  Valley  of  the  Aire,  &c.) 
I.UPTON,  Prof,  Arnold,    On  Safety  Lamps    Proc.   Yorksh.  Geol  {f  Polyt.  Soc, 

vol.  ix.,  p.  268. 
JIabr,  J.  E.    The  work  of  Ice  Sheets.     Geol.  Mag.,  vol.  iv.,  p.  151.  (Yorkshira) 

The  Lower  Palasozoic  Rocks  near  Settle,  Geol.  Mag.,  vol.  iv.,  p.  86. 
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